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How will super 
gasolines affect 
the industry? 
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TECHNICAL DATA 


PUMP POWER SAVINGS 


Annual savings to users of Dall Flow 
Tubes may be approximated by referring 
to the charts below. Each is entered at the 
bottom at the appropriate line size and 
traced vertically to the intersection with 
the sloping flow line corresponding to the 
maximum capacity of the meter installs 
tien. The annual pumping power savings 
read slong the vertical scale (right-hand 
side) opposite this intersection 

Although gasoline and natural gas are 
used in the examples, the order of yearly 
savings tor other fluids is generally the 
same. Gases under other line conditions 
do not yield cost values markedly different 
from those shown 
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Head loss car prove expensive The natural gas 
creasingly true as the booming market for this commodity mé 
ore ‘‘elficiency ious Moder servation pra 

4 must and a definite trend toward replacing the 
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| Additional Features | 


Fabricaved Dall Flow Tubes, which com- The discharge coefficient of the DFT 
bine the advantages of the DFT profile + wide fine sanae fier fing rete Rey ’ 
and insert of flange mounting, are aleo a wn wage toe we cues we oan 
eveilable. The structure is « strong weld- mpiete range data are available on req 
ment of rolled plates and bar. All surfaces 

which are critical to the accurate prediction 

of flow characteristics are precisely ma- 

chined to the Dall formula. This model 

offers design a low initial cost, 

and « wide choice materials to suit 

application 
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The Time Table Has Changed 
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Feed Preparation Your Problem? 


Do you want more and better charge stock for 
ir Catalytic cracking unit? Here’s an as yet non- 
mmercial process that might help. It 

oron trifluoride-ethyl ether complex as a treating 
terial for the cracker p. 55 
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Boost Drawing Production 


Ihe last in a series of four articles by Robert Kern 
ul the importance of co-ordinating overall 
design. Without this, the pre 
us articles cannot make a maximum contribu 
on to more efficient drafting room practice. p. 58 
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factors covered in 


Hydrogen Sulfide Is the Skunk 


Even a small amount can shut down a fixed-bed 
italytic reformer. Socony Mobil gives up-to-the 
ninute report on problems in Sovaformers, and 

the solutions, by E. B. Backensto, R. D 
ind J. N. Viachos 


Drew 
p. 64 
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Pick the Right Pump for the Job 


Here are three helpful charts to assist you in 
selecting the proper centrifugal pump 
big nor too small 


not too 
Ihe charts correlate perform- 
ance Curves 


J. A. Cable 


with curves of system conditions, by 
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Running cost control AT A GLANCE 





HERE'S THE 
PRINCIPLE: 


Upper cost control 
limit is set —— 


Monthly costs 
are plotied ————— 


Lower limit 
gS — Ee 


Unexpected deviations 
are quickly spotted + eS 
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Quick Visual Cost Check 


As shown in drawing above, this is a fast way to 
spot troubles in your cost picture. Designed like 
an instrument strip chart, this graph and the sys 
tem it 1s part of are detailed for John N 


Watson, British American Oil Co p. 70 
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Significant Ideas for Tomorrow 


as seen by the editor Subjects thi 
include: new Japanese ethylen 
Fluid catalytic technique, what 
engineer of tomorrow will fac 
Read this department regular! 
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Are You Getting All You Want? 


Your Readers’ Service Card S 
igned to increase it n 
ience. Do you need extra 
prints of recent articles’? Ho 
of the “Clip-n-File” Data Sheet 
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AND IN THE FUTURE 


Watch the Issues Coming Up 


for a continuous stream of information 
help on our job. Keep your « peeled for th 
postman. Don’t miss out 


Articles coming in future issues will cover these 
subjects 


¢ Another big special report on a proc of mayor 

ignificance today the use of hydrogen in proc 
ing 

© Tips on working with inst 
perature application 

® How to beat the problem of h indling 
terials instead of liquids or 

@e Picking the right metal of 


rvice condition 


Continue ‘‘Readers’ Guide’’ on p. 99 
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Where the Sulfur Goes 


Tou START with 4454 Ihe, 
of sulfur in each 1000 bits 
of rude teed when 
crude hee | 47% ~ wltur 
content 
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How to save up to 7¢ per barrel on lead 


Ethyl Research studies show you can increase the octane number 


by decreasing the sulfur... and use less lead! 


Getting the most from your lead 
is a complex business involving 
among Other things, hydrocarbon 
blending and control of sulfur con 
centration in the fuel to be leaded 
Che Ethyl Corporation is con 
stantly studying the interrelation 
of all the variables which affect 
lead utilization 

he antagonism of sulfur and 
tetraethyllead has long been 
known, but the refiner’s problems 
today are 1) how much sulfur can 
justifiably be removed on the basis 
of savings in tetraethyllead and 2 
what process can best be used to 
remove this sulfur. The advent of 
large volumes of high-pressure hy 
drogen at relatively low cost as a 


by-product of catalytic reforming 
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processes has altered the entire 
economic picture ofsulfur removal 

Actually the over-all justifica 
tion of sulfur removal at one point 
or another in the refinery is com 
posed of a number of complex fac 
tors including 


1. Decreased product odor 
2. Decreased refinery corrosion 


3. Lessened refinery operating 
problems 


4. improved color and lessened 
gum formation 


5. Improved tetraethyllead 
response 


6. Sale of recovered sulfur 


, 149 
ion advertised prod ¢ See paw 4 





7. Avoidance of catalyst 
poisoning 


8. Improvement in lube-oil life 
in the engine 


Of these various factors, perhaps 
the easiest to assign dollars-and 
cents justification to 
tainly the one with most 
spread application 
tetraethyllead 

Figure 1 shows the effect of the 
type of sulfur compound on Ke 
search octane number loss. ‘This 
plot is based on U.S. pool gasoline 
which has a 79.2 Research octane 
0 Research 


of lead 


number clear and a 92 
octane number with 3 c 
and which contains 0.07 
total sulfur which may take the 


» per cent 
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ORONITE —leading supplier 
of additive ingredients! 


Many major manufacturers of motor oils desire additional 
emphasis on specia/ performance characteristics in their finished 
products. if you want added detergent-dispersant or extreme 


pressure wear properties, greater resistance to corrosive 
wear, or special low temperature performance 


Oronite can 
provide you any of these individual ingredients 


Whatever your needs, you will find Oronite willing and capable 
of solving the problem. An Oronite lube oil additive specialist 
would be pleased to talk it over with you. Just contact our 
office nearest you 


ORONTTE — the fastest growing major source for Lube Oil Additives! 
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What's Happening 


in Refining 


100-octane gasoline is now well established. What 


{ 


will these super Olin an to the refining indu 

try, and how will they be marketed’ Already four 
years ahead chedule for marketing 100-octane 
premium fuels (previously expected around 1960) are 
nine large oil companies either selling 100-octane fuel 
in addition to, or instead of, their established premium 
grade gasoline For more details on the 100-octane 
race, see V. B. Guthrie's roundup 100-Octane Hit 


the Station p. SI of this issue 


. Imperial Oil Ltd. is in the midst of a growin, 
catalytic reformer construction program Latest an 
nouncement 1s for SOOO b/d Powerformer at its loco 
Bb relinery » be built by Canadian Bechtel Ltd 
and xpected on tream by Sept 1957. Other Impert | 
Powerformers include a 9000 b/d unit at Montreal 
Fast being built, with similar units going up or on 

im at Sarnia (13,500 5 /d), Halifax (6300 b d) and 


Edmonton | ‘O0) bed) 


Union Oil Co. of Calif. is reportedly buildin 
Plattormer-Unitiner unit at its Los Angeles, Calif 
finery vith ¢ | hy un & Co ilre idly tarted on 


construction 


... Standard Oil Co. (Calif.) will be 
million, 60.000 b/d retineryv late me 
erett W a 


Standard Oil Co. (Texas) will 
Ltd. desi Ince ind 
Model I\ 


... Frontier Oil Refining Co. 


VD d aromatt 


Humble Oi & Refining Co. 


j i} | (Mn) | 


Bayt | 
} 


... British American Oil Co. 


p 


cruck fraction 


Ihe Lexas Co. | 
An wort 


40.000 bo d cupacit y cost abo $S0-million 


Opt n on property 


elinery, reported 


Standard Oil Co. (Ind.) will build a new 
ification facility at its Casper, Wyo re 
Eneimeering Co is the project con 


vith completion due early 


Oil refining capital expenditures will climb to 
441-million in 1956 from $2.798-muillion in 
.684-million in 1954, according to joint 
Commerce Dept. and Securiti ind bx 


Oni 1On 


.. + Refining payrolls in the U.S. have increased 
in the last seven vears (from S535 8-million to S816 
lion) while total payroll employes increased only 


145.800 t 4200), during which time 


number ¢ dropped trom 43 t 


ordin 1 Bureau report 


lexas Asphalt and Refining Co. will put its new 
illion O00 bed asphalt plant, located on the 
Ship ¢ hannel. onsts im Sept 1) 


lennessee Gas Transmission Co. has placed a 
it its Chalmette La 
Petroleum Corp.). Feed 


mbination of naphtha from Lous 


Loumniana Gulf Coast 


OOO b d Plat 
mayor phase 


ram. bkeed to 


in Gas Liquids Recovery 


fexas Natural Gasoline Corp. 
; ; l4 


Production of natural gas 
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at refineries increased 9% to reach 5.6-million gal/day 
according to recent Bureau of Mines report 


in Petrochemicals 


. . « New low-pressure polyethylene process has been 
unveiled by Metal Hydrides Inc. The process uses 
in situ catalyst of sodium-hydride-reduced titanium 
halides, with or without aluminum chloride (depend 
ing upon reaction pressure used) 


Kthyl-Dow Chemical Co. will increase ethylene 
dibromide production capacity 20% at its Freeport 
Texas plant. Completion is due fall-1957 


. » « United Carbon Co, will add four reactor produc 
tion units to its Louisa, La., carbon-black plant for a 
cost of $750,000 


. Polymer Corp. will build a $15-million butadiene 
plant in Western Canada, probably near Red Deer 
Alta 


. « « Petroleum Chemicals, Inc. will take over opera 
tion of the former government butadiene plant at Lake 
Charles, La., from Cities Service Refining Corp. Petro 
leum Chemicals is jointly owned by Cities Service and 
Continental Oil Co 


the Teaxs Co. will build a 200 t/d nitric acid 
plant as part of the ammonia plant now under con 
truction at their Lockport, HL, refinery. The nitric 
acid plant will use the CSC Stengel reactor, and will 
be designed and built by Chemical and Industrial 
Corp., with onstream due during 1957 


.. » New styrene plant plans for Orange, Texas, have 
reportedly been canceled by Goodrich-Gulf and Fire 
‘tone because of long-term contract price cuts by 
present producers 


. ++ DuPont Co, has cancelled plants to add a sodium 
ind chlorinated solvents unit at its Antioch, Calif 
plant. This has no effect on the tetraethyl lead and 
Freon plans at Antioch 


in Transition 


. . » Resistance to sale of Universal Oil Products Co 
tock by the American Chemical Society has come 
from three more independent oil refiners, joining four 
previous dissenters and the Independent Refiners Assn 
of America. Opposition feels that sale would deny 
small refiners the benefits of UOP research and de 
velopment now available 


Northwest Production Co., wholly owned sub 
idiary of Pacific Northwest Pipeline Corp., plans to 
buy Western States Refining Co Salt Lake City 
Utah. Western has a 3500 b/d refinery at North Salt 
Lake and a 1200 b/d refinery at Farmington, N.M 


. . - Britalta Petroleum, Ltd. of Calgary, Alta. may 
soon acquire Wilshire Oil Co. of Texas if the stock- 
holders agree with directors of both firms 


. . » Jefferson Lake Sulphur Co. plans to merge Meri- 
chem Co. (94% Jefferson owned) into its operations 
aS Jefferson's petrochemical division 


. . Gulf Oil Corp. has bought the second $60-million 
worth of Union Oil Co. of Calif. debentures, making 
a total of $120-million held by Gulf 


..» New name for Escambia Bay Chemical Corp. wil! 
be Escambia Chemical Corp., with offices headquar- 
tered in New York City 


..» Standard Oil Co. (Ind.) has consolidated Hidalgo 
Chemical Co., Indoil Chemical Co. and Pan Ameri- 
can Chemicals Corp. (all Indiana Standard subsidia 
rics) into a chemical combine named Amoco Chem 
icals Corp 


. The Texas Co. has completed purchase of the 
British-owned Trinidad Oil Co. for $176-million with 
formal approval by Trinidad’s stockholders in early 
Sept. Trinidad Oil has integrated interests in Trinidad 
and Canada, with marketing and refining interests in 
Britain 


Pacific Petroleums, Ltd. has bought rights and 
options for up to 50% of the outstanding common 
stock of X-L, a subsidiary of Excelsior Refineries 
Ltd. X-L, a subsidiary of Excelsior Refineries, oper- 
ates a 3000 b/d refinery at Dawson Creek, B¢ 


in Foreign Operations 


... Britain and Europe: 


Shell Petroleum Co. has put into operation a mod- 
ern grease plant at Wein-Simmering, Austria. In com 
bination with the refinery at Florisdorf, Shell Austria 
A.G. will supply almost 75% of the grease needed by 
it for home markets 


Czechoslovakia has resumed work on the Bratislava 
refinery in Slovakia Province stopped for a year be- 
cause of other needs in the national economics plan 
The capacity has not yet been announced 

Albania’s Cerrik refinery has been finally finished 
though originally scheduled for 1954. It has a capac- 
ity of about 2700 b/d crude 

The Van Sickle Co. will build a 500-700 b/d re- 
finery in the Neusiedel/Zaya field in Austria 
.. + Latin America 


A joint refinery by five Central American countries 
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is bein nsidered. Nations are Nicaragua, k) Salva 
dor, Honduras, Costa Rica 
relinery now 


ind Gsuatemala, none of 


ncn fi 


Venezuela's Petrochemical Institute has announced 
with Blaw-Knox Co. have been ter 
minated. The Venezuelan government will take direct 


that it ontract 


charge of design in the $150-million project 


... the East 


Daikyo Oil Co., Ltd. will add a 3000 b/d Houdri 
former (the first in the Far East) at its Yokkaichi 
Japan, refinery. The unit will process Arabian and 
other Middle bast crude 


\ mew process to make ethylene and propylene 
directly from petroleum has been developed by Dr 
Shigeru Tsutsumi, of Osaka University, Japan (see 
p. 1S, this issue New Ethylene Process Nearing 
Much’). Yields of 30% 
propylene from crudes and heavy 


Startup in Japan Promise 
ethylene and 15‘ 
oils (with end points up to 660°) are claimed for 
Kurashiki 
cheduled to startup a plant 


the moving-bed, fthuid catalytic process 
Rayon Co., near Osaka, | 
based on this proce later this month, and the Yahata 
Iron Works of Kyushu, Japan, ha 


under construction 


another plant 


Iravancore Ltd. will spend $4.1-million to increase 
mmonia capacity to 80 t/d within the next two year 
aut the Alwaye, India, plant 
increase for ammonium sulfate production and initial 


Also planned is capacity 
manulacture of ammonium phosphat 


Idemitsu Kosan Co., Ltd. will build a 30.000 b/d 
refinery at Tokuyama Japan, SOO miles southwest of 
lokyo. Cost will be about $25-nullion, with onstream 
cheduled tor 1957. Units im the retinery will include 
COP thid catalytic cracking 


md Unisol 


Plattorming, Unitining 


Syrian government has turned down Soviet Ru 
in offer to build a refinery in Syria as “incompatibl 
ith the terms of the tender ubmitting a simple 
vith photograph usually distributed 


lor publicity purpose 


in Markets and Prices 


Rumblings of shaded gasoline prices persisted 
throughout the Midwest and Mid-Continent, and final 
ly vay to reductions in quotations in the Chicago 
District last month. Noticeably absent, however, were 

flerings at the Gulf despite large inventor 
reflecting 


in crude run rowing con 


top-heavy gasoline tock were vaimning 


momentum. By mid-September, five major 
announced they were scaling down oy 

First business in the U.S. inspired by the Suez 
ri howed up last month. French buyer took three 
argoes of crude two of West Texas oil. and one of 
Van (Tex.) crude for Fall lifting Inquirie totaling 


large volume of Texas crude also were in the market 


. . « Prices for volatile products pointed upward. LP- 
as prices rose 0.S¢ in the Southwest, and a similar 
increase was chalked up for Grade 26-70 natural gaso 
line, on both Group 3 and Breckenridge basi 


Marketers expressed little concern over the high 
level of distillate fuel stocks. Demand for heating oils 
howed the first signs of life as cold weather hit the 
upper central states, and “off-price” product was 
Mid-Continent 


lrading was at a standstill at the Gulf « xcept for some 


gradually disappearing from the 


winter cargo arrangements with eastern buyer Di 


till being offered in the 


counts on spot material were 
bast 

Heavy fuel recovered S¢ of the 10¢/bbl reduction 
made in 1 maximum sulfur price at the Gulf when 
upplies backed up during the steel strike. Resulting 


new low quotation | $2.20 bbl 


.. +» Other price developments included a |¢ gal hike 
in South Texas lubricating oils, and O.S¢/lb increase 


in domestic crude scale wax prices in the | 


Looking Ahead 


. . « Fuel-injection for cars is here—almost. Chevrolet 
is said to be making the first break in the passenger 
car field. The system—which eliminat the carbur 
tor—reportedly will be optional on Chevrolet's 195 
higher-horsepower engines, and its Corvette sport 
car. One of the Big 


optional fuel injection on one of tt 19s 


Ihree car makers may also have 
luxury 


model 


New jet fucls tor military ai 
have been requested of an oil industry 
difficulty making JP-S for Navy carries 
2B. bk. Wilkes, of Aeronautics Div. Du 
Nu Force Ik 


tional Petroleum Assn. that futur 


inch and Develoy 


quire as many ades of jet fuel 

rack Ol gasoline Wilke ud ti 
vould call for fuels with more BI 
vould runt hi 


boiling range 


. Sinclair Research Laboratories, H 


tudy effects of atomic radiation on 


esses and product ising | 
from the Atomic Ener 


t Idaho Fall Idaho 
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Lummus, Aramco teamwork supplies more 
quality gasoline from Saudi Arabia 
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harness 


Now you can whip high instru- 

ment tubing installation and re- 

placement costs in your plant—with 

Dekoron Poly-Cor®. That's because 

the chemical resistance of plastic even out 

lasts expensive alloy tubing ... because its 
lighter weight and flexibility make it a snap to in- 
stall without special tools ... because you can install 
practically any number of tubes at one handling, just 
like electric wiring. You can’t lose with Dekoron Poly- 
Cor — it cuts your investment because of its 
lower installed cost, cuts your maintenance 


because it lasts years longer. 


Tube up with DEKORON completely 


Dekoron products now in tube all-plastic instrument 


ude single nd mu tiple ine harness {above} flat 
meta tubing with 10-tube ‘ribbon fittings 


sting, multiple snd junction boxes 
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SAMUEL MOORE & COMPANY 


SeKnOonon FROOVCTS Oivision . MARTY A, CHIDO 
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New Process for Coating Steel 
With Plastics May Help Vinyls 


| | UGI 
he 


nigh market 


though today 
till 
demand 


plastics industry may 
ol potentially 


haven t 


there some area 


valu that even been 
cratched 


One held 1 
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uch materials of 
the builder: 
and bodies 

United States Steel Corp. is 
buck 


coated 


construction to 


large buye! of hom 


llice automobile 
betting quite a few 
steel 
not 


on a brand new a sheet of 


itself is 
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with vinyl plastic Ihe idea 
S. Steel ha 
proce that will do it 


finished plastic coated 


new However 


now succeeded in 
igning a 


Ihe 


COrrosion 
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New Ethylene Process Nearing 
Startup in Japan Promises Much 
TH WORLD'S processors ¥ 


hin 


petr ! | il 


plant 





Tomorrow 


interest is this: Kurashiki will be using a new Fluid 
catalytic technique for the production of ethylene 
and propylene from petroleum 
Ihe process is vapor 
phase under reduced 
pressure (about 200 mm 
Hg), operating on vari- 
ous feed stocks—heavy 
and light oils, kerosene, 
crude oil, or residual 
fuel oil. The composition 
of the catalyst has not 
been disclosed, but four 
patents have been ap- 
plied for in Japan, the 
United States, and West 
Germany, and information should be available 
soon 
Yields of ethylene and propylene (plus residual 
oil) are reported to be slightly over 50 wt/% on 
once-through operation. With so-called “secondary 
cracking,’ yield of ethylene alone is 65-70 wt/% 
Other products are methane, hydrogen, and aro- 
matic 
Carbon deposition on catalyst is said to be very 
low because of the reduced pressure operation 
Catalytic cracking rate is said to be about twice 
as high as that of any existing catalysts. Regenera- 
tion is required only about once a month 
Heart of the process is the cracking furnace, 
which was designed by Dr. Shigeru Tsutsumi, a 
professor in the Applied Science Laboratory of 
Osaka University. He has been researching since 
1952 for new methods for deriving ethylene and 
propylene from petroleum 
In addition to the Kurashiki plant soon sched- 
uled for operation, which will make acetylene, there 
is another plant being built to use the new Tsut- 
sum process. Yahata Iron Works of Kyushu has 
a plant under construction to produce ethyl ben- 
zene, cumene, and styrene 
No further information has as yet been made 
available. But it's a pretty good bet that the costs 
involved in the new process (including licensing 
royalties) have sold Japanese petrochemical enter- 
prise into something attractive. Holders of existing 
American ethylene process licenses will be watch 
ing that Osaka plant with particular interest. (For 
further news on another recently developed process 
from the Orient, see p. 55 in this issue).—W.C.l 


New Man on the Research Team: 
The Literature Scientist 


\\ ILL. petroleum companies find a place for 


this man in their research? Drug com 
panies may be setting a new style by using the 
literature scientist as an integral part of the re 
search team (Chemical Week Sept. 8, 1956, p 
SO) 
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Properly used, he can save 25% of the lab 
oratory men’s time by doing their library work 
Liaison among team members and with outside 
scientists is another of his functions. And, be 
cause he works in the mainstream of ideas, he 1 
expected to be the team’s chief idea-man 

He needs the broadest scientific background 
and training possible and should hold an ad 
vanced degree, preferably a doctorate. Laboratory 
experience, training in literature work, and a flan 
for writing are also required. Temperamentally, 
he must be able to follow the broad lines of the 
project without neglecting details 

Needless to say, the properly qualified literature 
scientist is a hard man to find. Time will tell 
whether finding him can bring a “payout” in effici 
ency to team research S.D.B 


New Temperatures Mean New 
Thinking By Tomorrow's Engineers 


\ TELL, “tomorrow” may mean the day after, 
but process designers, equipment designers 
and engineers will soon be required to adjust then 
thinking to the ultra-high temperature phenomena 
they are likely to face in the foreseeable future 
At a recent three-day symposium on high tem 
perature research at the University of Calif., Berke 
ley, 640 men gathered to discuss the problems 
of producing, containing, and using high tempera- 
tures. High temperatures, in their language, range 
up to 250,000" ¢ 
An Atomic Energy Commission man_ stated 
that we will obtain nuclear source temperatures of 
2000° C within the next five years under stati 
conditions. This will occur in what might be termed 
reactor experiments of advanced design, and the 
first reactors will operate at around 1400” ¢ 
Nuclear heat will undoubtedly be sought to hurry 
commercial application of some endothermic re 
actions such as acetylene from natural gas, and 
synthesis of hydrocyanic acid from methane and 
ammonia 
First goal of the re 
searchers, however, 1s to 
find means and materials 
to contain temperatures 
of 2000° C and up 
far higher temperatures 
than are found inside a 
blast furnace. Best bets 
at present are improved 
ceramics, although new 
metals and alloys arent 
ruled out yet 
Whenever this tomor- 
row comes, designers and engineers must be pre 
pared to accept radical physical changes in com 
mon elements. They must be equipped technically 
and temperamentally to cope with these new con- 
cepts in temperatures and materials R.E.¢ 
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Drawing Efficiency 





lo THE Epiror Recently, a survey 
the alumni of Carnegie Institut 
Technology in Pittsburgh showed tha 
*3 of their science and engineering 
yraduates have deserted their field. I 
believe that your discussion on how to 
Increase Your Drafting Production 
Robert Kern, July, pp. 78-82) typi 
fies the mechanical approach to design 
work that has driven many engineers 
from the field and makes new gradu 
ates reluctant to enter if 
Let's look at the magnitude ot th 
ng held out in your artick if 


we assume that the designer's time ts 


worth $°* per hour, d ‘sign Costs fo! the 


pipe detail shown are 


Type of lime, , Saving, 
Drawing min $ 


So, tor a gain of less than $10, we 
have gone trom a precise double-line 
drawing that shows up all possible in 
terferences to a free-hand isometri 
ketch that ts useless in this respect. A 
oupl of field welds and cuts to cor 
ect an interference could easily cost 
ten times the alleged saving 

Is this saving worthwhile from th 
broader viewpoint of the job itself? A 
single weld in the 6-in pipe of the 
detail costs several times $10. Onc 
6-in. valve runs 5 to 15 times $10 
Ihe entire detail must cost 100 times 
the $10 saving. The procedure | 
somewhat reminiscent of the housewife 
who tries to economize on a holiday 
roast by skimping the cooking gas 

Ot course. a drawing room should 
he conducted with maximum efficien 
and economy. But it ts dangerous to 
ipply production st - iccounti 
methods to design work \ tinal ce 

mn usually requires several discarded 
preliminary trials. Were the prelimi 
nary ¢ y wasted”? Is it true econ 

ure the designer! that 
he a i reliuminary design that 
may ultimately cost thousands of dol 
lars more than his final one’ ¢ 
designer's output be clocked like 
of an assembly-line worker’ 

Some of your articles suggestion 
have real merit. But we know that 
Dadly timed effort to correct ; golfer 
bad habits may destroy his game. Sim 


ilarly, a narrow approach to design 
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How a refinery 


cut storage tank cleaning costs 
by MORE than 75% 


PROBLEM: Find a low cost method of cleaning an 80,000 gallon 
petroleum storage tank. Previous manual cleaning 


method was slow, wasteful, making costs extremely high 


SOLUTION: Utilizing standard equipment such as solution tank, 
pump, hose, piping and scaffolding (constructed from 
scrap) they set up a spray method using recommended 
Oakite solvent detergents. Entire installation con 
structed from working drawing supplied by Oakite 


Technical Service Representative. 


RESULTS: By eliminating scrubbing, brushing and other manual 
cleaning methods, entire inside surface of storage tank 
was cleaned in only 12 hour And at 1/4 of their 


former costs. 


SEE PAGE 19 of the information-packed hand. 
book, “What Petroleum Men Should Know to 
Simplify Cleaning,” for complete details of clean. 
ng and paint stripping storage tanks, This guide 
is loaded with facts that can help petroleum men 
realize greater savings in time and money on 
many maintenance cleaning operations. It's 
FREE on request Write Oakite Product 
Inc., E Rector Street, New York 6, N. Y 


pinto INDUSTRiAg Clay, 
gc! 


OAKITE 


avet 


“Are, . 
‘ ‘ 
Als - mernoos* * 


Techaical Service Representatives in Principal Cities of US. & Conede 


duct 








NOW? an ALL-NEW LINE =. 


Of Diaphragm Control Valves! eee 


.--lf’s The New BS«B 
Super “70” Series. 


VY Entirely New Topworks — 
Linear, Accurate Response! 

VY Redesigned Valve Body — 
Even Greater Stability! 

Y All-Metal Float Ring Seal* — 
Self-Actuating Closure! 


Topworks 

e Choice of two styles...direct or reverse 
acting. Four sizes. 

e New moulded diaphragm gives uniform 
thrust over full valve travel. 

e@ Pressed steel cases for maximum strength 
with minimum weight. 

e Single spring, precision calibrated. 

@ Iridited and cadmium plated for corrosion 
resistance. 

e Recessed spring in reverse-type topworks, 


Valve Bodies 


e@ Choice of three styles ... single port, double 
port and split body for use in erosive or 
corrosive fluid service where easy remov- 
ability of valve seat is desirable. 

e@ New streamlined flow contours provide 
greater stability. 

e@ New inner valves give more exacting flow 
characteristics... Four types...Top and 
bottom guided. 

@ New all-metal ah 7- seal provides self- 
actuating closure. ghtens with applica- 
tion of pressure. 

@ New forged clamp ring allows yoke orienta- 
tion to any position...requires only two 
bolts... quick dis- assembly. 

. Bolted stuffing box with stainless steel 
follower. 

e Retains split and bolted stem connector, in- 
novated by BS&B. 

e All dimensions for steel bodied valves are in 
cceenamiee with ASA Standards B16.6— 
1953, 


*Potented 





For complete information on the all-new 8548 Super 
"70" Series of Diaphragm Control Valves, ask your 
8548 Man—or write to... 


Stack, Sivatts 6&6 Srvson, inc. 
Controls Division, Dept. 4-D10 
7500 East 12th Street + Kansas City 26, Missouri 
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Exclusive New BSsB 
Features Include... 


Newly Designed Clamp Ring 


...Is used to seal top and bottom plates 
to valve body, and to integrate body and 
topworks assemblies into a single unit! 


llow yoke orientation to any con- 
venient operating po ition for observa- 
tion and a tion! 


Requires only two bolts, avoiding 
of multiple bolts and studs. Al- 


qui k di assembly! 


New All-Metal Float Ring Seal 


.Employs a new design principle 
vide an absolutely leak-proof 


] ' 
CIA ire 


Tightens automatically as pres- 
ire increases within the valve. 
The higher the pressure — the 
tighter the seal! 


Automatically adjusts with 
changes in temperature! 


Eliminate the annoyance 
va ket replace ment ! 
P 


ove 


® 60 B 


7 


Letters 


wK ma\ ctual edu roduct 
vork. More seriously, it may tore 
oft the field altogethe 
Carnegie surves 


SAMUEL SCHITPEER 


The first pat 


fers letter rete to th rene inal 


iph of Mr. Schit 


engineering graduat who have ck 
ted their field (the Carnegie Insti 
tute of Lechnolo findings) because 
of the mechanical ipproach to design 
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New Copper Deactivator 
Guaranteed not to freeze! 


his special all-weather VOP Copper — Improved color, too, and because of 
Deactivator formulation will not freeze its better solubility and pumping 
when stored for extended periods at properties, it can be injected directly 
temperatures down to 0° F. We call into gasoline or other refinery streams 
it Copper Deactivator-AW(50)*, without the customary dilution with 
since it contains active ingredient in 4romatic spirits. 
50% concentration. This new formu- 
W(50) is supplied in handy five- 
lation completely eliminates the low AW(50) PI ; 
gallon containers for manual addition 
temperature pumping problems com-  ‘* 
or blending with other additives and 
mon to other deactivators. a ' 
in 55-gallon drums for automatic 


; injection systems. 
AW(50) gives maximum metal deacti- ) , 


vating efficiency a nd economy. *Trademark of Universal Oil Products Compe 

PRODUCTS DEPARTMENT 

oP UNIVERSAL OIL PRODUCTS COMPRNHY 
® 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 
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(To obtain more data on advertised products see page 142) PETROLEL 





PETROLEUM CHEMICALS DIVISION 


NEWSS& 


October * One of a Series of Bulletins for the Petroleum Industry * 1956 
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New findings on fuel performance 
in high-compression engines 
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E.1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division 
Sales Offices: 
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You should see 
what’s inside! 
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If it were possible to see inside, the engi 
skill and fabricating experience involved wo 

be apparent. This 186-foot, 396,000-lb. tower is 
one of seven fabricated by Delta Tank for the 
American Cyanamid Company. 





Delta’s modern facilities are geared to produce 
the type of pressure equipment aookall by the 
chemical, petro-chemical and petroleum indus- 
tries. Delta’s Baton Rouge plant is located 
right in the heart of the great new Gulf petro- 
chemical area. 

Complete information on Delta’s facilities, or 
your specific equipment needs, is available at 
your request, 


DELTA TANK MANUFACTURING CoO., INC. 


BATON ROUGE, LOUISIANA 
PLANTS: BATON ROUGE, LA. . MACON, GA. . BEARDSTOWN, ILL. 
EXPORT OFFICE: INTERNATIONAL TRADE MART, NEW ORLEANS, LA. 
SALES OFFICES: NEW YORK, N. ¥. © WESTWEGO,LA. © LAFAYETTE, LA. 
BOSSIER CITY, LA. . HOUSTON, TEXAS * WHITTIER, CALIFORNIA 
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Foster Wheeler experience points the way 


to lower cost production 





Complete lube oil plant. designed and constructed 
by Foster Wheeler at bngland’s largest refiners 
Process units, in sequence from right to left. are as 
lollows: propane deasphalting, phenol extraction 
« dewaxing and clay contact-vacuum rerun 
Wheeler is now building complete Luaboe 
in the United States Iraq and Venezuela 


EW ADVANCES in refining processes and 
N equipment have resulted in substantial in 
creases in the overall efficiency of lubricating 
oil production—contributing to higher sustained 
output of high quality oils at lower unit pro- 
duction cost. 

In the construction of new lube oil plants or 
modernization of existing facilities, Foster 
Wheeler's long experience in this specialized 
field is your best assurance of complete satis 
faction, from initial planning to final installa 
tion and on-stream service. Foster Wheeler 
process design engineers offer more than 20 
years of continuous and cumulative experience 
in lube oil manufacture. Their intimate know! 
edge of all phases of design, engineering and 
construction —plus their close relationship with 
all licensor companies —can save time, effort 
and expense in any expansion or modernizati n 
program Foster Wheeler ¢ orporation 165 


Broadwav, New York 6, N.Y. 


FOSTER W WHEELER 


NEW YORK . LONDON 


lo obtain more 


PARIS «+ ST. CATHARINES, ONT 
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Sinclair-BAKE} 


wre ges, pot -¥ + 
CaTatysrs 
YE be, 


‘+e MOST EFFICIENT PLATINUM CATALYST 
FOR HIGH OCTANE OPERATIONS...” 


BAKER'S RD 150 has proved to be the most 
efficient of all platinum catalysts, especially 


& Company, Inc. and Sinclair Research Labo- 
ratories. It is now being used in successful 
so for high octane operations. It assures im- 
portant yield increases at high octane levels 
. exceptionally long periods of operation 
. and regeneration in situ! The total result 


is a unique combination of telling advantages 


production by such companies as Sinclair, 
Socony and Pure Oil 

The very extensive facilities for manufac- 
ture and refining in modern Baker plants 
provide full assurance of prompt deliveries 


113 ASTOR STREET 


that facilitate production quality, quantity 
and operating efficiency at the lowest cost 
level. 

RD 150 is a joint development of Baker 


and service. The complete RD 150 story will 
be interesting to you 

A Baker representative will be glad to give 
you detailed information upon request. 


BAKER 


NEWARK, N. J. 


SRE OF FEATS 
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&£ COMPANY, (NC. 
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ComPLETE FILTRATION CoverAcE 


there's a Commercial Filters unit engineered for your filtering job... 


if Ite ovide 
Fulflo Filters provide opti Honan-Crane Filters offer 


mum clarity at ultra-high ‘ 
. ide = © a-rign clean oil" filtration in diesel, 


flow rat or al strial 
wi For all indu : turbine, hydraulic, metal 
fiuid clu , oils j 

it ncluding oil hiqui working and quenching opera 


uels, chemicals, w con 
fue oF ’ iter, Cor tion Bulk refill models pr 


sir and various gas ide depth filtration with cel 


to handle fk rates u 
: sella I lulose medium for additive 


1600 ener ré j s to 
EI I rm oils and Cranite (fullers earth) 


+ (nM) 

‘ | medium for straigth mineral 
Fulfle Filter feature . 

oils. Multi-cartridge model 

Honeycomb Filter Tube # 


the precision controlle 


feature six different types 

of cartridges that may be used 
ty” element that filter interchangeably depending on 

droy ayain and agar type and degree of filtration 

e€ you microscope clarity. Choice of cotton, ; desired Flo-Pac models, in 
nylon, orlon, dacron, dynel or glass fibres stalled in line, handle flow rate 
Standard ) ; available in steel, stainless steel up to 900 gpm All have quick 
rubber lined : | or nickel-plated brass. Custom models opening covers for ease in 


engineered ) Special requirements hanging refills 


other CFC products 


Purivac Insulating Oil Conditioners 
High Pressure Hydraulic Filters 
Magnetic Separators 
Plating Filters 
Coolant Clarifiers 
OU Burner Filters 
Compressed Air Filters 
Dri-Pure Water-Oil Separators 
Pre-Coat Filters 
Water Filters 
Beverage Filters 
Pharmaceutical Filters 
Automatic Tubular Conveyors 


Diesel and gasoline engines 
get complete protection 
against the damaging ef 
fects of dirty oil with Mich 
jana Lube and Fuel Oil 
Filters. Designed for low 
cost filtration and prover 
in thousands of installa 
tions. “Throw-away”™ or 
repackable filter elements 
eeeeeeeeeeeeeeeeeeeeeeeee Available in a wide range 
of sizes and models 

Write for literature 

r engineering help 

covering your 


hiltration problem 


COMMERCIAL FILTERS CORPORATION 


MELROSE, MASSACHUSETTS «+ LEBANON, INDIANA 
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Now from Westvaco 


Increased Production 
of Barium Chemicals 


tvaco 


work Westva Mineral Products Divisio 
CHEMICALS FOOD MACHINERY AND CHEMICAL CORPORATION 
42nd St... New York . ch < ( nat Houstor Philade phia Newe 
BECCO Perorygen Chemical * Wr CO Alkatia, Chlorinated Chemice 


FAC CHEMICALS INCLUDE: 


Biaulfide «+ BIAGARA Inaecticides, Fungici 
ends and Organic Chemicals 


Pom Ltt metetiaat tee ure OUITO APEX Plaaticize 


CO Phosphates, Barium and Magnesia 


FAIRFIELD Pesticide Compor 
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eroe “ 





Pwbdedudddudd 
ee 


| 


Another example | 
of 
efficient power 
at lower cost 


eens 

4, yoor’e , 

& YUst {49h 
est) | 


ot 1833 Ne 
ONT re 
sav 


In the Denver-Julesburg Basin... 
multiple service .... multiple advantages 
with portable COOPER-BESSEMERS 


e Offering unmatched economy tn all phases of opera Bessemers are used for refrigeration and recompression 
tion Cooper-Bessemer GMXA compressors efficiently service 

handle eight to ten million cubic feet of low pressure gas 

per day in the Little Beaver “dry” gasoline plant, Morgan If your future plans include engines or compressors in 
County. Colorado the 200 to 5000 hp range for the usual, or the very 


unusual you ll profit from a call to the nearest Cooper 
Operated by Continental Oil, and owned by a number of I ‘ 


companies, this plant in the Denver Julesburg Basin is Bessemer office Cooper Bessemer equipment has long 
connected to a system of 169 wells, Six portable GMX A's been recognized for handling all types of jobs with mini 
rated 500 hp at 400 rpm, handle three stage gas com mum difficulty and continuing economy, even after many 


pression from 1 to 865 psig. Two additional Cooper years of severe service. 


cooper: 
bessemer 


MOUNT VERNON OHIO « GROVE CITY PENNA 


Branches in principe! U.S. Cities, also: Edmonton and Calgary, Alberta * Holifox, N.S. * Caracas, Venervela * Mexico City, Mex 
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nent iboratorn imal rapid prancing 


The REFINERY ENGINEERING Comy 


NEW YORK TORONTO 
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Looking for 


something special A aE 


laying deve lopme nt ofr mprove ment 


— . gv ot your produ { re ‘ er this 
‘ { ‘ | ~ Norton nigh-melting, fusion- 
IT) na Crla S ° stabilized materials have helped 
: ; , ‘ wre , solve many such problems for man- 
N orton high-purity, high-stability materials ufacturers, in applications ranging 
yy i oe , . , from home appliances to guided 
9 J . ~ 
aid on solving many industrial problems missiles and atomic energy equip- 
ment. 

Here 1s a partial list of Norton re 





.. « like these 


fractory material ALUNDUM™ fuse 

alumina, CRYSTOLON* | TT i le 
MAGNORITE” fuse ignesia, NOR 
niDE* boron carbide, fuse tabilized 
zirconia, special tuse } ‘ retrac- 
tory carbict ind DO ‘ 

Another point to remember these 
materials offer you combinations of 
thermal, electrical and physical 
characteristics not available in the 
usual refractory substances. Melt- 
ing points range up to 6400° 
Electrical resistance and thermal 
conductivity run from low to very 
high. NORBIDE boron carbide, 
with a Knoop hardness of 2800, is 
the hardest commercial material 
made by man 

Norton higti 
the bas grec 


In Supersonic Flight Marquardt Aircralt ¢ moipany of Van Nuy ine i Norton Refractor 


ROKIDI yotectve coat j ts me highly advanced ra et engin 
| y ii ' ics engineered and { 


prayed ROK i num oxide ¢ atiriy ureatly mere 
Other ROKIDE Coatings iy tem 

m silicate a | 7 stabrlizec P i Norton ( ompan 

crude, process 


wicest range ot 


and will work ¥ 
them to your req 
ther informatio 
Company, Kefra 
New Bond Street 











WNORTONF 


REFRACTORIES 


Engineered... R . Prescribed 





Glaking better products... 
fo make your products better 


In Concentrated Light ller muiven thes ulst 1etage ae RE; icuiion lamp 
i bl re Products Ine. turned to Nort ) Company as a dependable source ol 
table 1 ateriuls Norton tantalum carbide was selected as the light 


irce. Meated to a much higher te perature than tungsten hlaments can NORTON PRODUCTS: Abrasives + 
Grinding Machines 


r , BEHR-MANNING PRODUCT 
veloped Sharpening Stones . 
a *Irede-Morks Reg US Pot C 


lo obtain more data on advertised prod ‘ " ? PrTROLEt 


naterial becomes the most uniiorm concentrated light source ever de 











This compressor valve works with no impact 
for longer life, best efficiency 


The Feather’ Valve 


ever d lope lexible 


Ou specify Worthington 
ton Corporation, Harrison, ! 
Stainless steel strips, in red, open 
the Feather Valve ports by rolling 
contact against the lower plate WORTHINGTON 
There is no impact : 
ee | 





No compromising machine selection 
with this complete compressor line 








Vacuum pump. |! 


te to Section AK64 
N ] In ¢ inada 


onto, Ont 


ur evel omy n 
I tr ort if ton line 174 ! 
0H) hp, at and gos pressures (035000. For WORTHINGTON 
{ DSI 
tion about any of these orthington com 
t lvto orp tion : 
‘ ) 
a OSs td 











Stauffer... 
CHLORINATED 
HYDROCARBONS 


PERCHLORETHYLENE? 


Stauffer’s ‘Perk’ is available in the ‘Technical grade for 
industrial degreasing and in the Drycleaning grade 
... both grades stabilized for use in all standard synthetic 


units. 


METHYLENE CHLORIDE? 
Lowest in density, boiling point, freezing point and toxic- 
ity of all the chlorinated hydrocarbons, Stauffer’s Methyl- 
ene Chloride is available at highest levels of purity for 


every technical and industrial use 


CARBON TET? 


Stauffer is a major source of this widely used solvent, 
carrier, flame inhibitor, fire extinguisher, and chemical 


intermediate, 


CHLOROFORM? 


Stauffer’s present substantial facilities will be greatly en- 
larged in 1957 by the addition of a new plant for the 


manufacture of Chloroform at Louisville. 


STAUFFER CHEMICAL 
COMPANY 


380 Madison Avenue, New York 17, N. ¥. 
Telephone: OXford 7-0600 











G faLiffer means Anvine 


Sea NO SES Eh a TE EY 

















ease 


McKee 


ENGINEERING & 
CONSTRUCTION 


Services 
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Here’s how McKee gives you 


TOP-QUALITY 
ENGINEERING 


One of 15 specials ed eng 
in the McKee 


neering “7 “ps 
reaAanization 


Mok ec engineer fj experience 
on Plants all gver the u esign problems 


, services of hundred 


neers 47¢@ 20aniadbie lt 


@ Because McKee is one of the top-ranking engineerin / 


in tri 


tion firms in the world, this organization continues, as it has for fifty 


years, to attract top men in the engineering profession 


That accounts for the Superior quality of 
McKee—the kind of engineering you'll 


i want in |} 


cnyinecriny 


You cat pl ic¢ 


your project in the 
with the sure knowledge that every 


ron will hye exer ited by « x perience 


design and build your nt to earn 


pia 


Arthur G. McKee & Company + Engineers and Contractors 


Headquarters: McKee Building © 2300 Chester Avenue e Cleveland |, Ohio 
Offices: New York, N.Y e Union, New Jersey ¢ Washington, D. C 
British Representatives of Metals Division 


Canada: Arthur G. McKee & Company 


Head, Wrightson & Co., Limited 
f Canada, Ltd., 372 Bay St., I 








to meet exacting lubrication standards, specify 


ENJAY PARATONE 
viscosity-index improver 


al 


For peak ¢ cen n compounding oOlls tor oth hot and cold weatne 
ditions, blenders and refiner ire turning t kinia iratone I} “ar 
additive produce i ear-round ipricant combining d-weatner 


‘ ‘ mt t} or mofion enaracter 
arting propertie ‘ im acte 


lhrough constant research and technical experience 
facturers and user Kenia has developed a myplete 
additives (Paramins®) for blending with every type of base stock. To 
} 
this experience tor you processing operat ons. write Nire or pl ne the kr 1 / wneer wm 
Company today 


Petrochemicals 


ENJAY COMPANY, IN‘ 15 WEST Sist STREET, NEW YORK 19, N.Y. - () 


Prt I P {) 








The new leader in the 








You be the judge of the editorial 
bis Petroleum Processing. 
magazines covering the refinery 
which one presents its material 
media selection on obsolete data; 


the new leader is Petroleum 


Processing 














etining-petochemical tield 


leadership and readership of 
Thumb through the specialized 
field, and judge for yourself 
most effectively. Don't base 


current facts clearly show that 














Buyers of Any Process Equipment 
Reap Benefits from M. W. Kellogg’s 


OMMITTEE 


As a leader in the design and fabrication of 


petroleum and petrochemical process equip 
ment, The M. W. Kellogg Company as 
sumes many extra curricular responsibilities 
which eventually benefit not only its cus 
tomers but the process industries in general 
One of these responsibilities is Kellogg's par 
ticipation in technical committees of pro 
fessional societies and associations, particu 
larly at subcommittee working levels 

At present, M. W. Kellogg's engineers, 
metallurgists and others give a considerable 


part of their time to over seventy 


such 
activities ranging from boiler and pres 
sure piping codes to welding practices and 
radiographic testing techniques. Many of 


today’s accepted design concepts were in 


troduced to the engineering profession by 
Kellogg committee men 

The M. W. Kellogg Company is privileged 
to contribute increasingly to the important 
work of technical and engineering societies, 
associations, and related groups. The prac 
tical application of the knowledge imparted 
and gained is another plus which goes into 
Kellogg's “‘built-in engineer” approach to 
process equipment design and fabrication 
A typical example is a paper prepared by 
M. W. Kellogg engineers, “Collection and 
Correlation of High Temperature Hydro 
gen Sulfide Corrosion Data,”’ and presented 
at a recent meeting of the National Associa 
tion of Corrosion Engineers. Write for your 


copy 


Fabricated Products Division 


M. W. KELLOGG COMPANY, 711 THIRD AVENUE 


NEW YORK 17, N.Y 


URSIDIARY OF PULLMAN INCOKPORATE! 


. b 


RA 


LiOGG . 


+ 


MEAT TRANSFER 
EQUIPMENT 


PROCESS 
PIPING 


KNOCKDOWN 
VESSELS 


TANKS AND 
REACTORS 


PRESSURE 
VESSELS 


(lo obtain more data on advertised produ see pare 14 PETROLEUM PROCESSING, October 








Catalyst “Know-How” 


Whar mz ‘ ataly*s' ipenor t¢ 

Otren it the ut n ingredient f 

Davison lon ne i 1c ul Catalyst 

produ tM IV 1 this all important clement 
ercial producer ol 


CKing Catalyst Operate 
ole purpose of pre 
iy niagwoadeessipese yp DAVISON CHEMICAL COMPANY 
seer ne Division of W. 8. Grace & Ci 
Baltimore 3, Maryland 
Offices: Chicago, ili Houston Tesas 
New York, N. Y Batmore, Md 
San Francisco, Caiif 


in Conoda: Davison Chemical Company Ltd. Torente 


oorgasic Aciés Super phosphales ple Superphosghsios Phosphate Beck Silica Gels and Silicetleor ide ole F ay 
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The new Houpry Iso-PLus Process combines 
the proved advantages of catalytic HouDRIFORMING 


with other processes to economically 


reform low-octane naphthas into gasolines with 
octane ratings in excess of 100-octane F-1 clear. 


This catalytic reforming process offers 





refiners practical approaches to higher octanes 


at relatively low investment. 


High-Octane Alternatives with ISO-PLUS HOUDRIFORMING 


ISO-PLUS Aromatics 
Extraction Combinations ISO-PLUS Thermal 

1. Iso-Plus Houdriforming Processing 

with separate Houdriforming 3. Iso-Plus Houdriforming 
of paraffinic raffinate with thermal reforming of 
2. Iso-Plus Houdriforming Houdriformate 

with recycling of paraffinic 
raffinate 

With thermal reforming as 
Variations of the Iso-Plus the supplementary process, 
Process employing aromatics Iso-Plus processing yields 
extraction have produced 80% to 90% of reformed 
yields of 100-octane gasoline, gasoline, depending upon the 
F-1 clear, of up to 91% of desired octane rating of the 
naphtha charge. Slight final product. This operating 
changes in operation permit scheme is especially attractive 
refiners to further increase to refiners with available 
gasoline product octane. thermal reforming equipment 





For further information, write to Houdry Process Corporation, 
1528 Walnut Street, Philadelphia 2, Pa. 


PROCESS CORPORATION 


Pioneer in Catalytic Processes 





. ‘ 
(lo obtain more data on advertised products see page 142) PETROLEUM PROCESSING, October, 1956 














Nileet three Svithetic deterg 


q~ral CN perts 


Longer Lasting 


ALOYCO 


VALVES 





CONDENSER TUBE CLINIC 


Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
The American Brass Company, Waterbury, Conn 





tube from a tide 


DEPOSIT PITTING in uninhibited Admiral IMPINGEMENT PITTING ir 


water power stat dens tube from the main conder 
In this case a deposit of paper pulp i Excessively high water ve 
to have shielded a small area orming lence, which carries away metal 


oxygen-concentrati cell. The shielde arec protective f 


m cane 
low in oxygen conter is anodic and 
Surrounding areas in contact with 

gh in oxyger 1 the cathode 

tent 


il betweer 


' 
"g 


Some ANACONDA Condenser Tube alloys especially 
resistant to pitting, and their nominal compositions 


} 
Arsenical Cupro 
Ambraloy Ambronzre ' 


927 421 Nickel 
439 . 10% -755 


4 


Admiralty 


ANACONDA 


Tubes and Plates for 


Condensers and Heat Exchangers 








See them Now ! 


Indwustry’s 
MOST WANTED 
lime of 


GENERAL PURPOSE VALVES 


FOR PETROLEUM REFINERIES 
CHEMICAL PLANTS + POWER PLANTS 


\ 
| —— 
— 


MOST WANTED — that’s right — because the 


G P line includes gate, globe, and angle type valves 


having seats faced with HAYNES STELLITE* alloy 
or other hard facing alloys for greater seat-wear 


resistance at no extra cost! 


Hard faced 


seats, in combination with 


precision 
finished, selectively hardened discs and wedges give 


these valves amazing resistance to erosion, corrosion 














to Catalog F-9 
FPP 


* Dept. 24 


and 


That's why they 


galling 
standards of performance in steam, water, oil, or 
gas 


temperatures 


are setting new 


services at the recommended pressures and 


Get longer, drop-tight, service life with minimum 


maintenance by specifying Vogt G P Valves. Avail 


able in a complete range of sizes from 1/4” 


- 2 


and rated 800 pounds at 850°F. and 2000 pounds 


at 100°] 
HENRY VOGT MACHINE CO. 
P.O. Box 1918 —Lowisville 1, Ky. 
SALES OFFICES New Yort _ evetend Phitedeiphie, 
ROP FORGED STEEL 





*Trade-Mark of Union Carbide 
ond Corben Cerporatien 





PROCESSING 


PETROLI 


October 


» enlain 


ittia. 
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VALVES 


ddvertised products page 14, 


Write for Supplement No. 1 





‘Taylor ‘PResents 


ACTUAL SIZE 62” x 3’ 








No. 200TD111 


Feed -Bock Diaphragm 


Orifice 
Seating Bellows 
A 


Air Supply 
Zero Spring 


Zero Adjustment 


Sensing Diaphragm 
Output 
Nozzle 
Battie 


Range Adjustment 
Screw 











NEW LOW COST 
FLOW TRANSMITTER 


lhe new Taylor Fixed Range Ditterential Pressure Transmittet 
200TDI1I provides it) excellent 


| COMOMICAL Means OF Mea 
I 


uring tlow liquid level, or pressut A, 5 00.25 pst signal ts 


transmitted CO an indicating recordiny ot ONTrOLIUN receive 
with an accuracy of 1%. Its remarkably low price mal it 


practical cost accounting aid for many Ip] lbcation previou 1\ 


onsidered marginal. Check these featur 


Simple to install. Piping is simplified because it Py ffect 2 150 | ' lem 
an be clo uupled to orifice flanges. Can | peratt lect 2 t 
lead-li1 bracket mounted. No seal pots 1 Civil 1% 
quired. M rvl no leveling required Rugged and dependable. “ov scutling box, levers o 
Force-bala onst tion means negligtibl | ts. Norela Compact, weatherproof 
displa 1 } 1} veight, ¢ c 3 1; built to r| rut yo mount 
make it casy to hand] Adaptable. |: ind 30 
Easy to maintain. |xternal zero and range adjust inch ft wat ind quickly changed 
ments. Self draining o1 nting. Over-range to y substitution of rang ng and diaphragm 
re ¥ —_ F rie lade. ae — No. 200TDIII, Fixed Range Differential Pressure 
lama , ! pul an { i! illed to 
cep bod seat Cintas. Wick iaieen “ideal oll Transmitter. Immediate Delivery from Stock. 
part Call layvlor kicld Eng tO dIsSCcUSS PO 
Reliable accuracy. ( alibrac iccuracy 1s bettet le applicat for thi rkabl T 
than 1%. Unaffected | piping or mounts tru! niant \nd write tor Bulletin 
cre No build up during operatior 98274. | ay! trument Companies, Rochest 
becau f self drainu ind nting teat NY ( 
—— Ps " 
DESIGN SPECIFICATIONS 

| Taylor Instruments 

MEAN 7 

tin Sut 

Se semoninptin, 0.10 statadanl cw. fo. por colune ACCURACY First 

f IN HOME AND INDUSTRY 
PETROLEUM PROCESS! () 











The bigger they come 
the more you gave wi 
ULTRALITE 















4 ve 
- % 
e: 
me . - . 
4. a 
aa 
| 
eres 
_ ,. 
’ 
© A. entertain 
| 
~s a < 
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ef 


BIRMINGHAM, Ala 


ALBUQUERQUE t 
AMARILLO, Ba J t 4 * 
APPLETON Ww 

BILLINGS, Mont wieWw 





46 lo obtain more 


G-B ULTRALITE 
DISTRIBUTORS 


BROOKLINE, Mass., r 
BUFFALO, | t 
CHARLESTON, W. Va 
CHARLESTON HEIGHTS, S c 
CHICAGO 

CINCINNATI, & . Ld 
CLEVELAND Mat 
COLUMBIA, S.C 

coLUMBUS 

DALLAS at 


data on advertised products see page 


DAVENPORT, Reput Electr 
DENVER ght T 
DETROIT 
Ei PASO 
FARGD, N.O 
FT. SMITH, Ark 


FT. WAYNE 
FT. WORTH, | 
GREENSBORO. N Cc. 


ind., 


HOUSTON, Pre 


INDIANAPOLIS, 


th 


1 Distributing 


MH. Milt 


bracker 


IRON MOUNTAIN, Mich 


JACKSON, Miss... 


PETROLE! 


M 


Machiner 


PRo« I 


tarr 


Davis Co 
ulation Ce 
upply 
Champion, 
‘ s & Service Co 


INé 














f vious reasons, applied cost of insulating essful 
tanks, vats and vessels is substantially 
use wide blanket rolls of 
LITE. the lone elass fiber insulation 
bvious, the joint-free or 
r therma fficienc of 


have 
you 

com 

wrap 


SUuCc( 
lower en ens 
ULTRA heat 


application techniques 

all of them save 

dollars Write today for 

Equally tte inf different ways t 

struction and su your tanks and reap the savings” with ULTRA 

ULTRALITE LITE. MATERIAL IS AVAILABLE FROM YOUR LOCAL 
ULTRALITE DISTRIBUTOR LISTED BELOW 


s\ 5 V IN| Hane 


266 W. 10th St., Kansas City, Mo 


nd a tica sla 5 @ Molded ¢ 


SULA 


ineered md 
and 


rmation 


you 
on 
per mea 
extra heat savings 





Wile ng Company 


i e , e 


TLON 


; 











JACKSONVILLE, Fla., Ferber Sheet Metal Works 

JOPLIN, Mo., Joplin Cement Co 

KANSAS CITY, Kelley Asbestos Co 

LITTLE ROCK, Gunn Distributing Co 

LOS ANGELES, Western Fibrous Glass Products 
Piant insulation Co 

LOUISVILLE, Genera! insulation & Roofing Co 

MADISON, Wis., |. 0. Wilson Co 

MEMPHIS, john A. Denie’s Sons Co 

MIAMI, Southern States iron Roofing Co 

MILWAUKEE, J. D. Wilson Co 

NASHVILLE, Southern States iron Roofing Co 

NEW HAVEN, Conn., insulation Supply Cc 


PETR 


NEW ORLEANS, Eagle Asbestos & Packing 

NEW YORK, Eastern Steam Speciality Co 
eA et 
OMAHA, Cardinal Supply & Mfg. Co 
PHILADELPHIA, John F. Scanian, inc 
PITTSBURGH, D | Kennedy Co 

PHOENIX, Ariz., Kircher Asbestos & Rubber Co 
RALEIGH, N.C... Southern ron Rooting 
RICHMOND, Va., uthern States lron Roofing Co 
ROCKFORD, til.. Mott Brothers Co 

SALT LAKE CITY, Bullough Asbestos Supply Ce 
SAN ANTONIO, The Bracken Co 

SAN DIEGO. Western Fibrous Glass Products 


State Co 


SAN FRANCISCO, Western Fibrous Glass Products 


SAVANNAH, Ga., Southern States Iron Roofing 
SCHENECTADY, WN. Y., Jon Tree supe 
SEATTLE, Western Fibrous Glass-Products 


Sales & 


ST. LOUIS, A. G. Braver Supply Ce 


ST. PAUL, Asbest 
SYRACUSE, N.Y 

TAMPA, Fia., Eag 
TALLAHASSEE, f\ 
TULSA, Okla., Bai 


WASHINGTON, Waiter E 


WICHITA, Genera 


VANCOUVER, 8. C., Fleck Brothers Limited 


0s Products, inc 
industrial Supply Ce 


le Rooting & Art Meta 


Distributing & Engr 
Campbell Co 
| Metais, inc 


| 


Works 
a., Capital Refrigeration & Supply 


r 


r 


‘ 


y 





PROCON BUILDS UOP REXFORMING 
UNIT FOR COSDEN IN RECORD TIME 


Another important oil refinery construction achievement for Procon 





APE) A Piece rare hn 


te ee 














Some months ago, Cosden Petroleum Corporation, Big Spring, Texas, gave Procon 


the responsibility of building their new Rexforming refining unit. Cosden’s require- 
ments for the construction specified completion “‘at the earliest possible time’’. 


Procon finished this project, the first Rexforming unit anywhere in the world to be 





built wholly from the ground up, in approximately six months. It is an outstanding 
example of Procon’s ability to meet the most exacting construction requirements on 





time and right up to every specification. 


(ground w broke! for the new hRexforming unit on 
January 18, 1956 and completion was promised in approx 
imately six months. In order to meet this time requirement 
Procon engineers realized it was nece il to break away 
from routine method ind use ever tire iving method 


possible consistent with good construction practice Ac 
ordingly, it was decided to proceed is far as po ible with 


the basic construction even betore the! ior column eould 


be finished and p din position. ‘This presented a delicate 
probles pies is the colur vere completed and deliv 
ered, it wa oe ir to move them into position with the 
rest ¢ trv tructs ! mead i! tatu 
for their ea tallatu I} i thout fla 
the Pr t t cre the ind the ne 
nit ent tr t D li t ! nd had 






Procon offer i complete engineering service 
for the oil refining, petrochemical and chemical 
industri W het ou give the ob to Procon 


ou can bt ire Oo completion o1 Limne ind up 





One « the pr f Dp ‘ e extractor 
PROCON (CANADA) LIMITED ‘ Ii 10. t t . ae dt } fitted re 
PROSOS LOREAT See ae a : . fu to the | ! pleted « tructior nd maneuvering it into 
a ee pe t I ll mace that per ttecd ‘ ‘ i 
ul petent t t p ment 





CARTRIDGE SEAL slides 
off mixer shaft, which ur 
couples to permit rer 
New cartridge goe 
place. Taper on sha 
sures correct 


when recoupling 


Cut mixer maintenance 60% 


with this cartridge-type rotary seal 


Already, many oil companies are using 


Stops leakage! Runs years without adjusting! 
Slides off for tast, easy replacement! 


LIGHTNIN Seals—and saving many thou- 
sands of dollars per year. Your LIGHTNIN 


Mixer representative can give ou the 


If you're mixing or ble nding in big tanks, 
here's the newest way to slash mechan 
ical mixer upkeep is much as 60° 

lor here at last is a rotary mechanical 
seal optional on new LIGHTNIN Side 
Entering Mixers that 


stops leakage 


sround the tank, ends stufling-box re 
| acking and adjusting tor good 


And tor the first time ever on big-tank 


Even under a full head of liquid in the 
tank, the seal-change job is so simple it 
takes only minutes The mixer shaft re 
tracts to seal the tank, then uncouples. 
The seal cartridge slides off in one piece. 
A new cartridge slides on; the mixer 


shaft automatically realigns itself when 


full story—show you how much you can 


save. Call him toda he’s listed in your 
copy of Refinery Catalog. Or get the 
facts by mail: send the coupon tor 8- 


page, fully illustrated bulletin 


recoupled—and you're back in opera ~ Dy Opp MYXCrS+— 


mixers ou can replace this seal in a 


jiffy if you ever have to! No need to dis 


The LIGHTNIN seal cartridge is a com- 
plete unit assembly, easy to stock as a 
mantle or remove the mixer from the 
tank. No need to drain the tank. No 


special kill required! 


replacement, or quickly obtainable in 
all sizes and materials, for the simplest 


or most difhicult operating conditions. 


[| Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals— 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


[ }8 102 . bottom en [ }8 104 
tering, tu vaddle, and 25 HP 


Side entering: | to [[] B-110 Condensed catalog 


showing all types 
propeller ty KOHP [| 8-108 Portable: Ve to 3 HP 


[ } 6-103 ) ring pro 
peller type } HP 


[}] 6-112 Labor story and 0 B-107 Data sheet for fig 


small- batch productior types vring mixer requirements 


Check, clip, and mail with your name, title, company address to 


MIXING EQUIPMENT Co., Inc., 131-k Mt. Read Bivd., Rochester 11, N.Y. 


In Canada; Greey Mixing Equipment, Lid., Toronto 10, Ont 


MIXCO fluid mixing specialists 


left: NO STUFFING BOX | 
leakage around the tank 
seal runs for yeors 
REPLACEMENT 

shutoff closes like 


while seal beir 
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The Time Table Changed 


With 100-octane hitting filling stations now. 


what new problems does the industry face? 


By V. B. GUTHRIE her by selling a special new super premium 


Associate Editor iddition to t! ! premium grade, or 
rg% . } . I pla n 1 th t iL 
HE REFINERS who brought 100-octane gaso 
line to the service stations this summer, wer , I n 
ist nes ire t i | a 
about four years ahead of schedule. as the hart , . ' ill I 
ibove show | : . ' I At { | i tl ult 
\ hov lin 1 
Io é 
| p to now, estimat had been that premium r} 
, } my ' 
rrades would not average 100 octane until 1960 ' ' , , | 
ing t! } } ri p 
[his swift action presses econom and tect hi " 
f ii ; | ‘ 
nolog il i roblems on all the nation's efing . 4 . . ‘ 
rat tt L f +} j 
earlier than anticipated ; H a m 
i xp ; } | ; 
Four major problems are: 
: ' i rat Nn 
l1—Will the general trend be to market the 
| ‘ 
' ’ ’ 
new special grad eparately from present |] ' M 
! " } 
miums? Or, will refiners step up the present | . m 
: i «i vw fu Ih have mr { 
mium grades to whatever octane levels are re j 
, ’ } ; ‘ f 
quired by the new model higher ompression , ich term . m pow i ‘ ne 
he 1 , 
6 t m | | 1 sy] fica 
wi . ‘ neet th ! t " { 
m } t f 
the regular grades now being manufact | mitt ! 
‘ 
irketed t en 
’ | ‘ 
How will the iutomotive mdustry cact The I iM ac 
f ‘ 
eased iValilat ty f 100) octane ind highe hu mn” 
j ; 
} KC i 
} 
1} ‘ 
; H A { ' uct r } . 
Lime , 
| f higt itik b 
General Trends i ¢ keer with furtl 
pa | } t 
i By early last month, nine large nl companies I ho: i inat | not yet announced 
d introduced a fuel in the 100 octane range pecial new f f tat that their established 





Multi-grade Gasolines 


Who's Doing What 
With 100-octane Fuels? 


Selling a Super Premium Separately 
Sun Oil Co, started selling 100-octane gasoline in the Orlando. FI 
last | lary, introducing a new dispensing system that suppli 
oline from one pump, from regular to above 100 
uggested spread of l¢ for each grade. Sales hav in 
nded throughout Florida and into southern Georgia 


isso Standard Oil Co. announced a special high octane premiun 
May | lling from a third pump, in addition to its pr nt premiun 
les. Special is priced 3¢ above premium. Sales being 
hout its territory, New England, down the Atlanti 

‘a, and inland to Louisiana 


Humble Oil Co. in August announced th ime three-grad 
i tor its territory lexa ind, in 1958, New Mexico 


Standard Oil Co, of Kentucky also in August, adopted the thre 
rad vst its territory, Kentucky, Florida, Alabama and Mi 


ISSIPpI 
Cities Service Co. in September announced it will market a s5 
premiun vith an octane rating over 100, separately from its pr 
premiu hich will, however. b tepped up in octane valu 
ne fuel lling 4 ver regular. will be marketed initially 


on the Atlantic seaboard and in the South 


Continental Oil Co, is experimenting with a special premium 
throu hn i thi d pump nm Hou ton Pian mclucde expan mon of 


keting are 
Replacing Present Premium Gasolines 


Shell Oil Co. July 31 announced its nm uper premium 
OO-octan inge, to replace its established premium and 


her. Initial distribution scheduled for Atlant ecaboard 


Sinclair Oil Corp. startin pt. 11. introduced its new hig 
im. treated with a new chemical additive, throughout 


Ihe new oline will replace present premium 


Richtield Oil Corp. of New York starting in September wil 
premuut oline, with a “chemical power boo 

nding from Maine to Florida along the Atlanti 

ent premium. This company ts a subs 

no connection whatever with Richfield Oil ¢ 


im ¢ hfornia 


ump on 


th month 
Mia 
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HOW COMPRESSION RATIO TRENDS AFFECT 








Nothing But Higher 
Compression Ratios Ahead 
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rate 


Here's the Detroit slant. 


no doubt that by 19 - 
large volume produc 
with 
yner, with a 
of 100 Research octane 
oln-Mercury’* Raviolo 


uid uurse, this means we 
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requirement 


nurmh« i“ 
need 
i lot tane fuel then, and we 
will y get it 

that ultimate 
will be increased be 
ibly 12:1 
to find meth 


that will 


! ce ertain com 
pression 
yond 10:1. to I] 1 or po 
Ihat mean will have 
gasoline 


ods to produ rat 


10) oct 


What oilmen think: 


If the present trend in ratios is 
Ktrapolated, ratio im othe 
hood of Il:l may be predicted for 
1960 1). Young, Motor Fuels Sex 
tion Leader, Sinclair Research Lab 


orator In id when the new 


neighbor 


gasoline was an 
ised 
hambes ine ind 

the rise 
ito Vi eck itate the use of 
fuels 


not only be mors 


ynclai cmium 


nounce lhe incre combustion 
te mip rature 
nh Compression 
still 
higher octane number 


to manufacture but a 


ostly 
problem of 
upply may develop as a larger per 
entage of the 
hifts to higher 


rin lherefor iny 


automobile population 
ompression ratio en 


way to reduce the 


tabilized octane requirement of an 
fullest 


engin warrant the consid 
eration 

Looking further 
ird beleve thre 
and hiahe ! 


Al 


euse ot 


Esso Stand 


emphasis on higher 


ahead 


ratios. may 


[hey reason that 


OMmpression 
before 196‘ 


i pomt ma be reached where the 


onom vill not favor raising com 


pression ratios and making the high 
fuel 


this may happen 


octane necess to them. Esso 


think 
12:1 


at around the 


ratio, which may be reached by 


How Will Refiners Make 
The New Premium Fuels? 
( atalyty still 
economical 
With 


installed in 


clorming | consid 


ered the most route to 
9SO_000 
half 


process al 


octane over 


higher 
b/d ¢ pacity 
the | S 
makes up to 10-15 of the 
fuel this 


greatly increased in the future 


almost 
refineries, thi 
pre sent 
motor 
will be 


Crasoling 


supply, and volume 


made by cat reforming is 


highly aromatic Iherefore, it has 


high antiknock value, Undesirable 


high 
(difference between Research 


sensitivity 
and Mo 
lit to 


characteristics are its 


tor octane) and it suscepti 
urface ignition 
Blending 


run 


retormate with traignt 


gasoline and other omponent 
Research o 
tanes numbers. Refiners be 
leve 103 Research 18 a 


economic level for 


an economically boost 
by 7 or 4 
that practi il 


fuel using retor 


mate. Higher octane reformate can he 


made, depending upon th 
tion of the feed, but 


condition 


COMPO 
naphtha more 


“cvcre are ré 


operating 
quired, [his cuts 
unit cost fhe cost of 


into yields and rai 


building mo 


octanes in the range of 100 by using 


reformate 1s estimated at 0 1¢/gal 
Another 


limited 


method availabk urrent! 
extent is to raise the o 
fuel alkylate 
charge capacity of alkylation 
»S0.000 b/d 


fo a 
tune of with 
I S 


units 1s 


premium 


However, a con 
siderable portion of this material ts r 
gasoline Her 


fuel 


quired for aviation 


supplies for automobil 
ited 

A later step that refiners ma 
is isomerization. Thi 


proce onvert 


normal pentane and hexane fraction 
natural gaso 
isomers that 


fuel blends. To 


commercially, re 


of refinery naphtha and 


line into higher octans 


can be used for motor 
produce “tomat 
finers must virtually start from scratch 
Four small isomerization plants we 
operated during World War Il. One 
used Shell Oil's 


liquid-phase 


proc 





THIS MONTH'S COVER 


shows the unique new 

ce station pump Sun Oil Co. in 
experimentall in 
Orlando, Fla 


int «oft =the 


troduced 

number of outlet 
last 
1956 parade of 


pliers 


February, to st 
100-octane sup 
The pump contains a blending 
mechanism that permits the cus 
tomer to choose the particular 
grade of gasoline he wants to buy 


dials 


automobil 


The operator sets the and 


the pump fills his 
tank 
The 


proportions 


with the specified grad 


mechanism automaticall 


a specific amount ol 


octane concentrat into a Das 


gasoline. The customer pays—un 


der Sun's experimental arrange 


gal more for each higl 
er grade of tucl. Photo 
nished through the 


Sun Oil Co 


ment—-l¢ 
Was fur 


courtesy ofl 





normal butane 


blending 


for the conversion of 
and 


material for aviation gasoline 


normal pentane int 
and the 


three others employed the Indiana 
and 


lo! feed 


Standard process using hexan 


hexane-pentane fraction 
tOcK 

foday's total tsomerizat 
niy about 10,000 | 
onside! ible 


shown in the 


renewed inter 
process. In addition 
commercial 
Universal Oil Products Co 
Atlanti Refining 

ill announced new isomerization 
s“ Sull 
(For 
Pentafining 
Data Sheet py LO] 


the two processes 


) and 
other ire in the re 


details on At 


process ee this 


arcn stage mort 
lant 
month Process 
103.) 

Motor fuel 
attention 
dex of antiknock 


Ihis is because of the 


will demand 


from refine! iS an in 


sensitivily 
More 
road performance 
VrOWINY USE ol 
has high 


imber of 


ital reformate—which 
and the greater n 


coming out vitn au 


ensitivily 


' 


new cars omat 
transmis 


Why 1s p 
the improvement in antiknock per 


sions 


this true? Until: ent veal 


provided 


cracked gasoline | 
ictually 


formance 


straight-run gasoline was 


—veT 
hetter than indicated by the earl 
| ’ (Motor) method for 


ilu 


rating octane 


lo overcome this deficiency in mea 
uring, the F-1 (Resear 


loday ; 


h) method was 
idopted specification lor 
gasolines are based 


And Re 


index 


commercial 
on Re 4 


earch 


most 


irch method only 


good 


continued to be a 


before the adoption of automat« 


when relatively low en 


still the 


throttle opel 


transmissions 
wirie 
for full 
hicl 


However! 


speeds wert requirement 


ition of the ve 


there is 
Rese 
ilone for measuring road antiknock 
With 


even in 


now i reverse 


trend away from irch method 


performance imtomat« trans 


missions normal city driving 


the engine often reaches speeds in ex 


For these 


method is 


cess of 4000 rpm cond! 
Motor 


better 


regarded 
Research 


tions the 


as a index than 
method 
Fuel 


mportant as the 


sensitivil necomes even more 


trend continues to 
transmissions of the 
[hes¢ 


low 


yard automatic 


torque converter type engines 


revent engine loading at engin 


speeds. This, in turn, shifts the maxi 


mum requirement for octanes trom 
yw to high speeds 
italytic 


Ihe refiner who uses more c 


reformate in his premium gasoline will 
have to find other components to keep 
finished 


limit 


the sensitivity of his rasoline 


vithin the desired 


Mm PrRoct 
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HOW THE NEW FEED PREPARATION PROCESS FITS fi 
eed Preparation a Problem: 
Boron fluoride-ether complex is used to 
increase yield of cracking charge stock 
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Table 1—Typical Yield Data and Characteristics Table 2—Cracking Unit Yields 
Cracking Unit Feed Stock Sail / 
100 bbl of 341.8° API Kuwait Crud 
Boiling 
Product range, 1 
InP 


Based ‘ eed 


Product Total 


I 
{ r 
Asphaltene 





(Characteristics of the catalytic unit feed 





vn conventional method raw. He also assumes there is enouvg! Percent 


economic advantage for isobutane in the gas to alkylate all th 


’ Gross dollar return olefins and that the yield of alkylat 
boosted almost 20% iccord is 160% of the oletins 
Shiah lotal gasoline yield from the or 
yield data for the feed pr nal 100 bbl of Kuwait crude in 
unit flow just described are example is, therefore, 4% bbl 
ible 1 for 100 bbl of 31.8 It can be further assumed that 
uit ruc ilong with the the cycle oil can be hydrofined 
characteristi of the cracking unit light and medium diesel fuels be« 
feed stock. The total metals content in there is about 777 cu ft of He avail 
this stock 4 ppm At a catalyst ible lor every bbl of cvck oil 
makeup rate of 1.5 lb/bbl, this equals (19,700/ 25.3). Total diesel fuel yield 
in equilibrium metal concentration on therefore is 15.5 a 40.8% bbl. A 
th italyst of 4910 ppm. ¢ italytic phalt yield a hown in Table 1 is 3030 
racking of this stock at 50° conver lb 


example 
would be 


gasoling 


lotal iesel fuel 
, issumMiINng 

urplu hydrogen ay 
italytic relormer! 
ycle onl into 
on, using a natural catalyst with What are the result vithout the Th eateeme tins 
4910 ppm metals content, gives a yield BF-Ether treatment? 
shown in Table 2 In the first place the S60'T ind 
Mr. Shiah then combines the light up portion of the crude would have to 
ind heavy naphtha and the ¢ wo LP he vacuum flashed of propan ck 
it-cr d gasoline for total raw isphalted to obtain a heavy gas oil 


| would have < 
6 bunker fuel: the t 
9 7 or 26.7 bbl 
comparison ol 
Iwo Case shown in | 


soli ind considers the yield of harge stock for the catalytic cracker 119.2 differential 


finished gasoline to be 95° of the Vacuum flashing reduce the SO 


process 
\ further alternate, not 


the flow diagram, can be taken 
Table 3—Gross Returns Higher for New Process of the plentiful supply of | 


(Basi } l of Kuwait Crude All the olefins in the it-crack¢ 


line can be saturated and all tl 





Conventional New Process 
Products % bbl bbl $ bbl $ 7 can be hydro-refined. Th 


tree cat-cracked gasolin 
ther improved by catalyt 


ther before or after aromati 





Table 4—How Five Different Crude Oils Are Affected by the 
Boron Fluoride-Ether Reagent 


Wafra crude, 


‘ 


Fast Texas West Texas lexas Heavy 
Kuwait sweet reduced 48°> reduced sour reduced 
Properties Before After Before After Before After Before After 
Yield vol 104 } 
Gravity 1.4 
on, art 
Sulfur, wt 
Nickel, ppm 
Vanadium, ppr 
Salt, Ib/1000 
Ash, wt 
Nitroget 
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Investment and Operating Costs 
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How Much Metals Is Too Much? 

















STEP 1 
nee ‘ 





f RY 
y Ain 
NN ARE i* nF : 


STEP 2 Analyze piping require 
ent | utility connections (drains 
it ete.), nozzle sizes and rating: 














STEP 3 Add instrument connection 
Dtain data from process control 


Here's How a Vessel ind instrument data sketche 
is Assembly-Line-Designed 


Co-ordinating these Design Procedures Will. . . 


Boost Your Drafting Production 


By ROBERT KERN, London, 
Great Britain 


i be SAME PRINCIPLES that 
have proved successful in mass 
producing automobiles—-organizing the 

This last in the series of articles on drafting production operators output by constant study 
and research, simplifying manufac 

stresses the importance of co-ordinating overall design. With- turing methods, assembly operation 
and knowledge of the product itself 

out this, the factors discussed in previous articles—physical can also be applied to the produc 
tion of engineering drawin, I he 

efficiency, mental efficiency, and methods of presentaton—can- above illustration shows the normal 
steps in the “assembly line” produc 

not contribute their maximum to efficient production of engi- tion of a finished design drawing. The 
blank sheet of paper that enters th 

neering drawings. production line goes through many 
operations until it leaves as the final 
The author stresses the importance of the organization of the and finished drawing, ready for th 
fabr.cator and field construction team 

design office and suggests several ways of doing this to ensure These production operations, whict 


are listed above, fall into two general 
maximum efficiency. classifications: design development and 
physical location of the leveloped in 
formation 


Assembly line design otf 
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MECHANICAL 
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PIPING 


PIPING 
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AND DETAILING 











COMPARISON BETWEEN 
ENGINEERING 
DEPARTMENTS 


MANPOWER DISTRIBUTION 


port 


ntet parva 
it harmonize the 
drawing Wo 


ommon and 


the consultation rr 
ck explanation may 
detail drawine nul 
n, frequent and 
juired. It's often 
permanent 
mol or to 
mpanies go ¢ 
initial plant 
oup of expert 
held of engineering 
wh i small proport 
juired 
drawin 
expert 
onstantly 
ind can 
quickly 
in 
ind 
versation Del we 
volved, it may 
ba 


Ihese late ck 


} MECHANICAL EQUIPMENT 
| INSTRUMENT 
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FURNACE & HEAT TRANSFER 


} 
DRAWING 
PRODUCING 
MANPOWER 


} 


NON DRAWING 

PRODUCING 
ANALYTICAL MANPOWER 

t a 


MATERIAL TAKE OFF 


MECHANICAL 





COMPARISON BETWEEN DRAWING PRODUCING 
AND OFF-THE-BOARD MANPOWER 


IN PIPING DEPARTMENT 


mn make drawing 


lready finished 


Assembly Line 
Drawing Office 


Ihe production of 
often imvolve everal 
embly lines in an eng 
thon Individual design 
dratismen proups 
i yoo 
How 
mposed 
i} of it 


interest of 


op hut 


roOup aT 
dvantawe | 
Vill 


depend 
\ plant 
ial with 
held of plant design and 


vill ‘ Cl 1 wick field of 


tion ha 


experien 


requirement \ 
har 


neerme 

tail section on the other 

posed of men with simul 
imuch narrow 


ecuions 


muriments 
ivy 
held 
the who 
an iClivilies 
I he avatlab 


skilled personnel 


Ratio Is Important 


It mil 


thon 


the day 
enyineecti 


ind under 


ulations 
ident 
ation 


work ol 


itself to eth 


irgzument 


How To Organize Design Wor 
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Controlling Communications 


Plot Plan Needs 
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UNCHECKED VOLUME OF 
INFORMATION REQUESTS 








DEPARTMENT 
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SECTION 
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INFORMATION REQUESTED 





























z 
66 
zuz DEPARTMENT 
od 
«20 OR 
eae! z9* SECTION 
—S a 
— I — J A 
VOLUME OF REPLY \. CHECKED VOLUME OF REPLY 
Fig. 21. CONTROL OF COMMUNICATIONS at strategic points will reduce the 
flow f unnecessary information, and improve design efficiency 
ition, to choose the type of must be supplied as well as worked 
foundation, and to make dec! out 


ions on underground pipe and 
trench 
Weather 
prevailing 
easonal 


will 


requirements 


conditions——such = us 


wind, raimtall, and 


temperature variations 
that 
} \ 


orient 


influence layout 


reference point to properly 
all drawings and design 
information both inside and out 


ide the plant Site 


Very often tacilities that surround a 
plant will determine the location of 
ICC roads, pipe runs and building 
locations. Groups of equipment can 
then be arranged and relationships be 
tween these groups established 

Up to this point detail dimensions 
ie not worked out. Meanwhile the 
overall arrangement of the plant is 
more or k settled, analytical piping 
work has advanced beyond the proc 
ess flow stage, and engineering flow 
diagrams are being prepared 

Ihe next operation is to determing 
the physical sizes for spacing and at 
ranging the process equipment. This 
is rather complex because piping 
economy and the expense of both 


operating and maintaining the com 


pleted plant depend on it 
So tar the 


inalysis 1s 


result of all engineering 
reflected 


which ts 


usually on one 


drawing an intelligent guess 
and provides 


work, But 


plan Is 


the basis of subsequent 
after the preliminary plot 


completed, drawing produc 
tion widens into several layout studies 


For the 


studies 


production of these layout 


more detailed information 


Data Required 


In order that the plan layout can 
be more closely investigated and lay 
the 
detailed information is required 


out studies produced following 


1. Drum and tower drawings 

Instrument connections to ves 

sels 

4. Heat exchanger and cooler box 
details 


4. Pump, compressor and me 


chanical equipment details 

5. Net pump suction head (NPSH) 
requirements 

6. Insulation data 

Furnace and heater details 

8. Weights of equipment that re 
quire handling 

9. Building sizes and details 

10. Requirements of underground 


arrangement (sewers, cable and 


pipe trenches, and under 
ground lines) 

11. Electrical equipment require 
ments (switch boards, flood 


light poles, transformers) 
12. Instrument requirements (lines 
and ducting) 
13. Detailed flow diagrams 
With these details 
be produced, problems recognized and 
and 


layout studies can 


solved, necessary changes made 
in the original plant layout 


ally 


Gener 
drawings should be completed as 


~ 


far as each section or department has 
sufficient information with which to 
work 

Each department is supplied certain 


the whole of design 


engineering on the project 


information for 
The piping 
department is supplied with the loca 


all 


valves 


tion of equipment and nozzles 


control controllers and trans 


mitters, valves and manifolds, orifice 


runs and main pipe with supporting 


steel. The structural department will 
receive the location of all equipment 
footings, road and 


ways paving 


trenches and culverts; also pipe loads 
structural design 


and ladder 


affecting platform, 


Staircase requirements 


fireproofing and equipment handling 
requirements. The vessel department 
receives the types of all vessel sup 
ports; all nozzle, manhole and hand 
hole locations; and loads affecting 
vessel design. Heat exchanger sup 
port, davit positions on exchangers 
towers and manholes, as well as in 


For the 
electrical and instrument departments 


strument locations, are shown 
the cable runs in trenches or overhead 
and switch board and instrument loca 
tions are shown 


All this information is the nucleus 
of plant layout and design. The exe 
cution of detail design, which follows 
substantially enlarges the scope of 


drawing production 


Scheduling Drawing Production 


fo try to run an efficient produc 
tion line without sufficient raw ma 
terial is extremely difficult. Likewise 


to operate a capable design enginee! 


ing organization under extremely fluc 


tuating work loads leads to low ef 
ficiency. The ideal is a constant work 
load and constant manpower, but in 
an engineering Organization this al 


But, it is ad 
vantageous at least to keep manpower! 


most never happens 


and workload in a balanced relation 
ship 
With certain available manpower 


refinery and chemical plant design can 


scheduled twelve months of 


group has an average of four similar 


he over 


the year for instance, a design 


contracts per year, then it can plan on 
completing within three months a con 
in any 
partments. If 


tract one of its sections or de 


a section takes less than 


three months to do its work it means 
the section is too large for the ex 
pected work load—or the hours esti 
mated too high. If more than three 


months are required for the work, the 
reason may be inadequate manpower! 
too many unexpected changes during 
design, insufficient organization, or de 
insufficient information 


layed or was 
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Drawing production norma iyout and analytical piping tion Conclusion 
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portant of the two factors because it The initial plans present an ov I he my d th the output of a 
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ind relativ terms fhsolute retet to ding a good start tor detail design ! vin { luction 3 i ept 
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to the calendar time (days) withu head or his deput Information c f te J it | tical ten 
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nfluence the other Although th layout of the plant ontrolled a ! n t taki hi tep to ! 
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Temperatures on Sovaformer diagrams 


Sovaformer corrosion tests indicate locations of test racks 


By E. B. BACKENSTO, R. D. DREW AND J. N. VLACHOS, Socony Mobil Oil Co., Inc. 
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Wo. 1 Reactor Inlet, 905°F, 575 pisg 


-DIP ALUMINIZED CARBON STEEL « 
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silicon-aluminum 
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Ferndale Corrosion Test No. 2 
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rosion 
sulfur naphtha 
the rex it gas) 
second run in the Ferndale unit 

Corrosion rate data for the second 


test are shown graphically on p. 6 
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(center) 
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or the Job 


By J. A. CABLE 
Allis-Chalmers Mfg. Co. 


rUNHE work any centrifugal pump can do 
! he I 


hown | performance curve 

I} urve see Chart | at left-——is plotted 
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‘Instrument Charts Track Costs 


By J. N. WATSON 
British American Oil Co. 


DEVELOPED 


based on 


| ara Y process 

control instrumenta 
lion, 18 permitting small teams of oper 
itors to observe and control large 
omplex processes. A similar technique 
is being developed at British American 
Oil Co. Lid 
operating 


stead of 


for the control of refinery 


expenses These costs, in 
ippearing in the usual tabu 
lated statement of manufacturing cost: 
ire expressed on control charts, which 
do the same job that a recorder-contro!l 
They 

by showing the difference 


between actual occurrence and a pri 


instrument does 
Record 


dicted standard; and 
Control—by defining the extent to 
which actual expense may be expected 
to fluctuate from the standard through 
the influence of random cause 
Basically 
tablish from past experience a standard 


This 


level where re 


our approach was to es 


cost for each operation value 


(adjusted for activity 
quired) became the control point, with 
lumits established on either side. Any 


expense falling outside 
| i 


these limits then quickly points up the 


occurrence 


presence of some changed condition 


it's new and important. British American in Canada has 
developed a control system that applies, for the first 
time, particularly efficient statistical metheds to refinery 
cost control. Results to date are encouraging 
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cause ol 
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functional corre! 


vided much closer 
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intensity of 


renee ha b 


iable rarely 
relationships. As a con 


trons 
that 


expel cel 
ratwo val 
bear linear 
sequence, they frequently tend to ridi 
ulous extremes, and all significance 
from a control standpoint is lost 
Even though the uses of 


doll ifs pel 


unit of throughput 


pense has been 


the petroleum indust 
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hows how this mat 
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performances 
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control his proc unit onl 
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n many respects, we 
vhen we expect ma! 
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Finall presenta 
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In an actual 
need be interest 


to which the cost | 
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Terms Used— 


Correlation Coefficient 
The test for significance of an 
apparent relationship 
Degrees of Freedom 
The number of observation 
us the number of constraint 
Factors for Control Charts 
In our application, Table V, page 
188 “Industrial Experimentation 
K. A. Brownlee (Chemical Pub 
lishing Co., Inc., New York, N.Y.) 


Limits 
Probable limits of random fluctu 
ation on either side of the pre 
dicted value 

Regression Coefficient 
rhe amount by which Y will vary 
when varying X by one unit, if 
X and Y are dependent variable: 


Student's ¢ 
The value used to judge the prob 
ability of a correlation occurring 
purely by chance 

Three-Month Range 
rhe difference between the larg 
est and the smallest 
tained during the 
period 

Variance Accounted 

For (°%VAF) 


The part of the 


can be i 


min 


values ob 
three-month 


variability that 
sociated statistically 
with defined causes 





Fig. 2—Formula for Calcu- 
lation of Standard Cost 
with one Variable 


Data based on 24 
vhere 


observations (n) 


v=Cost per month, in thousand: 
r=Drums painted per month, in 
thousands 
Sums & Average 8s 
Xi(y) 3.8375 
6.82083 


92.1 V 
Ltr) 163.7 J 
Products 
378.93 
1180.59 


652.02 


Sums of 


(yy) 
2 (22) 


L(yr) 


Correction Factor 
353.4338 
628.1984 
1116.570 


yi(y) 

r=(y) 

r=(x) 
Variances 


. 


yu==(yy) 25.4962 
23.8216 
64.02 


Coefficient (r) 


yv~(y) 
‘ . 
ya ~(yr) Ct-(y) 
ra -(xrax) r2(x) 
Correlation 
(yr) 
0.590 


Vi~ (yy) | [>"(xrx] 


Regre sston Coefficient (b) 
(wor) 
d 0.3721 
(ra 
Constant (k) 
vt bi r) io 
Equation for Standard 
k+b(x) 


Determining Standard Cost 


We selected a two-year 
This 
individual monthly costs with which to 
work. We that a 


period would have been more satis- 


period as 
our “base period.’ gave us 24 


recognized longer 


factory from a statistical standpoint 
However, several factors dictated the 

use of a 2-year period 
(a) Additions and alterations to our 
plants, prior to the immediately 


preceding 2-year 


period on 
which expense data were avail- 
able, produced major changes 
in the expense structure to a 
degree that would have added 
considerable complication to 
our work had we attempted to 
make use of more than two 
years’ expense data 

data 


The use of such 


under 


prior 
these circumstances has 
knowl- 
edge of the present situation 

The work of gathering 
would have increased consider- 


added nothing to our 
data 


ibly and delayed the charts 
It was necessary, first of all, to tabu 
late data in chronological sequence 
over the base period, by areas of cost 
responsibility defined in the organiza 
tional structure 
Certain small 


shown 


expense 
separately on the 


categories 
tabulated 
statements, but of no great importance 
in themselves, were grouped together 

It might be noted here that the 
gathering of basic data into systematic 
and orderly array, suitable for appli 
cation to the statistical procedures in 
volved, is onerous, time-consuming 
and one that requires much care and 
attention to detail. However, any effort 
spent in proper organization and iden- 
tification at this stage will more than 
pay for itself 

Revisions already made by our Ac 
counting Department in the issuance 
of expense detail, plus the develop- 
ment of data processing techniques 
(now under study) which can be 
adapted to control chart presentation, 
will considerably ease this problem for 
us in the future 


Defining the Assignable Cause 


Determination of assignable cause 
influence is very important, 
this is the which standards 
are established. Thorough understand 
ing of the principles of the applica 
tion; intimate knowledge of the sys 
tem; and close co-operation with each 
Department Head (because the influ- 
ences affecting an expense category 
will vary with the 
areas involved) 


because 


basis on 


departments or 
if the 


were necessary 
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true cause and etlect relationships were 
to be established 

No precise rules can be offered on 
the matter of assignable cause selec- 
tion. The relationships established are 
empirical, and approximate the true 
functional relationship. Randomness 
introduces its own degree of variability 
in the presentation of 
No practical 
gained if we attempted the almost im 


possible task of developing the true 


expense data 


advantage would be 


functional 
form 
and thermodynamics) 
ance for 


relationships in precise 


(such as the laws of gravitation 
where no allow- 
randomness is introduced by 
inaccurate measurements 
vagaries of human effort 

We found that the 
of the 
can be accounted for by no more than 
five 


or by the 
greater portion 
Variance in operation expense 


well-selected variables. In many 


number has been less 
that 


tent of the expense area under exam! 


situations the 

It is a fact, of course the ex 
nation affects the number of variables 
that influence it. Obviously 
the area of 


the smallet 
activity, the fewer the 
assignable causes. As the area widens 
play A 


control chart on the expense activity 
of an entire refinery 


more influences come into 


will be influenced 
by many activities 

In our initial stage of work we have 
been concerned only with the most 
apparent Once 


the control charts are issued and func 


obvious or variables 


tioning on a routine basis, we will 
work back through each category and 
area of expense and refine the stand 
ards to incorporate any assignable 
that 
application 


For those 


cause lends itself to practical 


expense categorics Of 
areas with no assignable cause influ 
ence, and subject entirely to random 
variation, the flat monthly average of 
the cost experience is, of course, the 


acceptable standard 


How to Select the Variables 


Expense charges in any category are 
the dollar expression for certain activ! 
ties that occur within a department or 
plant. As the intensity of those activi- 
ties vary, so will the dollars 

Che first approach is to identify the 
activities that produce the dollars, and 
then to determine if any of them are 
predictable and reoccurring. If they 
are, we attempt to evaluate them in 
terms of their influence on expense 

In the problem illustrated in Fig 
we find that the cost of paint used in 
a drum painting operation 
largest single contributor to the total 


was the 


dollars charged into the expense cat 
egory of “Material & Supplies—Oper 
1956 
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tlieye, 


of Freedce 


THIS FORM | 


made. It 
illed that the purchases of 


which expense charges are 
will be ce 
paletting lumber 


and st 


drum seals, gaskets 


ncil ire “sporadic” in the sta 
il sense 


( that do 


This means expense peaks 


not bear a sequential 
relationship to the activity with which 
they are associated and therefore can 
correlated 

As a 
pre dicted 
this oO 


tivel 


not be 
onsequence, the standard or 
ost 18 not compensated for 
currence 


resulting in a rela 


vide departure of actual from 
predicted 
A low VAI 


More 


that 


for possible 


indicated only 


tudy is required 


idditional a influence 


ignabl 
Ihe final test 


plotting itself 


cause 
however, is the graph 
control” 
the 
even though the graph remains 


that 


Frequent “off 


points, or a “cyclic” effect on 
chart 
in control indicates 
located 


Im the 


some un 
at work 
} example the graph 


issivn ible « use Is 
Fig 


good ; 


shows a line with only 35% of 


the variance accounted for. We can 
then 


to identify most of the assignable cause 


assume that we have been able 


in our one variable, and that the char 


icter of this particular expense item ts 


)4 


( Rex) 


amount of 
this 
does not preclude further studies for 


that a considerable 


randomne 


such 
ss is inherent. However 
improvement 
The term “off 
sense of control chart application has 


control” used in the 


reference to statistical control In 
off control 


the 


this sense an 
that 


deviated from its predicted level to a 


point simply 


indicates actual expense has 


greater degree than ts to be normally 
expected from the experience during 
the bas« period It does not necessarily 
that the 


than it should be under 


follow expense is higher or 


lower the cu 


cumstances that produced it 


Is a 3-Month Plot Desirable? 


As we noted previously, our graph 


plotted on a 3-month running aver 


tolerance limits 
the 


deviations 


iu basis and are 


calculated on }-month 


the 


range of 
Thus 


graph point represents the diff 


monthly each 


rence 


between th average of three months 
actual cost experience and the average 
of the the 
three months 


\ variety of 


predicted costs for same 


random” influences 
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introduce themselv: h month in 


many categories of X pense © that 


produce fairl ifve 


tuations. Be 
a chart based on |-month plot 


they can at 
but 
of this 


tirmk 
meaningless flu 1USé 
tings could produce an errati 
any real trend that 
penel il el 


render the charts 


picture 
ind would obscure 
might be developing. The 
fect 


ineffectual 


would be to 


is control instrum 


Will Extrapolation Work? 
We should say a word on 

ter ol extrapolation of 

the limits of the acti 

represented by the minimum 

the v 
Generally speaku 

that 


yond 
imum values of 
ipplied 
and variabl 
relationship 


or example, the minimum number of 


found cost 


linear 


proach a 


drums painted any month during the 


‘ 


base period was 4 


10.600. In 


100 and the max 
mum 1955, the minimum 


was 2,900 and the maximum &,100 
the base period maximum w 
exceeded, but the 
1,800 below the base pet 


the 


Thus 


not minimum wa 


iod low Valu 


However standard cost estab 
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ished on the 1953-54 base period ay 
peal to pabdi of good linear 
extrapolation at least below the muni 


mum value obtaining with respect to 
th ' } } 


e variable in that period because the 
hart has remained in control and has 
lisplayed a good pattern throughout 
- If the relationship had not been 
near below the $700 value per 
month, then tl chart would have 
gone off control Or it least it 
vould hav xhibited in ibnormal 
fluctuation at the occurrence of the 


900 drum 
pla 2 ¢ irly 
Qul experience is that quadrat 


throughput vhich took 


in the vear 


equations are not too itistactory in 


the determination of standards where 


i bh] iuse-influer demon 
trat de rang t act t levels 
In suc nstance ve have found that 

mo tistactor wo « ulat i 


tandard for each eparats range of 


I + illustrates th nd pa f 
| m u lin th nanual Iculatior 
tf tl tand os more than on 
b] Ihe prelimis tey 1 th 
ilculation a h m th fo 
n il The first | of th 
form 1 nilar to that . 3 t! 
lculation for on iriable, except 
that it is enlarged to ommodate the 
idditional iriabl lata and calcula 
tions involved 
Fig hows hart for the fuel 
expen f Asphalt Department 
hased , lard ed loped 
from the application of three variabl 
We originally identified tt Oxidizing 
operation, f phait demand nd 
ndustrial asphalt demand as the most 
obviou heat consum n this { 


ition Ilo test thes 


ti | gn | influence N 

I x zin til ! | 
i pl ilt del ri na ndustria 
phalt deliver | expre lin term 
of thousands of bar pm month 
This lata wa I dil i lat ! 
i irate \ In th ng nie 
llustration, the dat u } dtl 
two year period ) } 

in tf particul camy f 
tial ck eloped « ] ind lin term 
of barrels of fuel f med Ih 

5 don i ivoid my I 
caused | fuel nang } I 
occur from ti to tu H f let 
mined th tandard o predicted cor 

mplion in relation to th gnifica 
ariabies, we then converted the bar 
rels to dollars imple multiplication 


arrels times current unit fue} pri 


calculation we obtained 


PE TROLI M PROCESSING 


October 195 


- ves os 
beans 
aut 1955 
2 ag - “ 
5.0 
STABBARD cK 
2 2.0 
© 
oc ' > > é 
. — +=y 
. 
A + -- a > 
. c ; 
2.0 
5.0 
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i ‘ tudent { (significance test 
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Oxidizing charge 6.48 


Paving Asphalt Delive: | 
Industrial A phalt 1.18 


Ke iuse W were vorking with ; 

ition (ni) ind 3 variables Nv‘ 

had n-1l-3 o 0 deer of treedom 
fo hich the required value of ¢ at 
th | 09. Therefore, a vet 
high correlation w < lent between 
iriations in the expense and the inci 
lence of monthly charge to the oxidiz 


ing stills. However, the 


riables did not, at thi point, demor 


other two " 


trate a itisfactor relationsh 


We then vorked th ilculation 


fcletin Industrial \ phalt 
the variable demonstratis the | 

t value for ¢. This produ 1 the fol 
ne result 


Oxidizing Charg 
Paving Asphalt Deliveri : 
Significant ¢ for | degrees of fr 
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more thar me Val ble 
following 


equired on th form illustrated in | 
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Kamination of the hart ill t ted 
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graph | of! 


for three months in each ve 
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Aepheit Dept 


it this tim We quickly determined 
that these peak le cam ibout 
through inventory heating in prepara 
m for the phalt delivery season 
Th invent heating activit VAS 
ible we had not considered in our 
nal k this expen irea. We 
must ft determi if suitabl readil 
itlabl lat mathered to ill 
factoril 7 this influence. If so 
{ ill be tested fo mifican ilong 
th the original th: iriables tested 
In the meantin however, the chart 
! t dl now cl learl the 
eflect of th nt heating opera 
t vl | t! ul nces in each 
‘ ihe } nt { tive vith each 


Charts Tie Expense to Activity 


the effective 


I rf ntrol hart presentation of 
expen ex] n hi illustrate 
the im Apen histor that 1 hown 
the I In this illustration the 
pn plotted nst the arithm 
I month] fuel « t for th 
period } +. A rapidly ri 
ng trend ndicated— the me gen 
| flect 1d e gained from 
A ft ted dat Howeve 
when th f ption of fuel 
lated th t that influence if 
ve get the picture illustrated in Fig 
from hich it ipparent that fuel 
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and procedural details and problem 


Fig. 6—Calculation of Standard for More 
Than One Variable 


found to be 


but it is to be hoped the examples 
cited will demonstrate the basic 
ciples of the application 
Apart from the specific use of 
statistical techniques involved, there 
are no hard and fast rules. A thorough 
B/M knowledge of the system and prin 
dollars. we have ciples and the application of 
0.03361 common sense in their application are 


prin 


vw fuel consumption wa the 


month 


0 
288 


pr r 
0.03361 
0.00391 


(oxidizing charge B 
(paving 


M) 
asphalt deliveries 
relation to LOC 1d 


po 
$ [288 


ont?’ Db! 


per n 


for calculation of 


JHICIZINg Charge 
4 phalt delivers : 


; 
price $3.50 


avin a 
activity and 


266 + 0.03361 


0.00391 


for lin thi 


0.00391 
tandard for 


30,000 
4.700 bbl 


price, we 


month 


(oxidizing charge B/M) 
(paving asphalt deliveries 
a month 


bbl 


where 


bb] 


get 
(30.000) 


(54,700) 


was $5170, or $101 less than Standard 





pense Charts for all Categories or areas 


under his direction, he is able to see 
quickly the whole area of his expense 
Abnormal in 


experience each month 


cident or trends 
relief attention 
required. No time is wasted 


nor in at 


are brought into 


harp and focussed 


where it is 
looking at everything 
tempting to decide whether a fluctua 


tion does or does not require investi 


gation 
Correction tor 


assignable cause 


area ol off control 
till further 
a relatively simple matter to determine 
if the 


cCauunM 


narrow the 
investigation because it 1s 
level of any of the assignable 
influences in that month are out 
side the 


ranges prevailing during the 


hase ind, if so, to ascertain 
the off 
then the super 


that some other 


period 


whether that is the cause of 


control point. If not 


visor knows influence 


has occurred, and he is spared the 


checking into the activities for which 


assignable cause correction has been 


How the Charts Are Used 


I he focus 


through th 


of our expense control is 


itegories. Top manage 


ment has control charts for the whole 


departmental expense in each 


the 


cal 

these 

that 
down 


egory From expense cx 


perience in category can be 


readily traced to each refinery 


and to the individual departments 


within the refinery. This flow is dem 
onstrated in the diagram below 
Department Manage't 
Total Departmental 
Category Charts 
Refinery Manage't | 
Refinery Category ¢ 
Refinery. Superv | 


Refinery Dept 


narts 


Category Charts 


Since the total cost of all categories 
is also accumulated by refinery, and 
by refinery department, on “Total Di 
rect I xpense” charts, it is possible to 
survey the expense 
this perspective also 
agement 


experience from 

Thus top man 
will have a control chart on 
the whole direct expense of the entire 
department 
charts for 


and there will be similar 
each refinery 
refinery department 

Category charts for the refinery as 
a whole are made up from deviations 
between the total expense charged to 


and for each 


each category, and the sum of the cost 
functions established on the same cat 
egory for each refinery department 
Category charts for the entire Manu 
facturing Dept. operation are arrived 
at in similar fashion, applying the sum 
of the cost functions previously deter 
mined for the 
finery 
Similarly 
charts for 


category at each re 
[otal Direct 
refinery department 
are based on the sums of the cost func 
tions for each expense category within 
the department, and so on 


Expense 
each 


Three month running average devia 
tions, ranges and limits are then cal- 
culated in the usual manner for plot 
points and control limits 

In this way the effect of all 
assignable influences 
computing standards in each refinery 
department is reflected in the total 
chart. Many of the assignable causes 
found significant when related to 
smaller cost areas would not show cor 
relation when applied to the expense 
for the area as a whole 


the 


cause used in 


The System Is Flexible 


There is much more that could be 
said on this subject, on both technical 


the most important 
There are, of course 
erence books on the statistical 
niques used. “Industrial Experimenta 
tion” by K. A 


requirements 
many good ret 


tech 


Brownlee (Chemical 
Publishing Co., Inc., Brooklyn, N. Y.) 
and “Facts From Figures” by M. J 
Moroney (Penguin Books, Harmonds 
worth, Middlesex, England) 
to which we 
reference 

At this date we have 
on the program about 18 months. In 
that time we have developed and is 
sued a complete set of charts to all 
levels of management and supervision 


are two 
have made considerable 


been at work 


covering the operating expense activity 
at our Montreal East Refinery 
just now ready to similar 
charts on our Clarkson Refinery Oper 


and 
are msuc 
ations 

Because the initial application was 
Montreal East 
work 


made at a good deal 


of development was involved 
and most of the computational work 
was performed manually by the use of 
desk calculators or 


Elapsed time from inception to chart 


comptometers 
issuance was about one year 


Electronic Computation Needed 


With the knowledge and experience 
gained at Montreal East, we were abl 
to plan the approach and assemble the 
for Clarkson in a much 
systematic and 
most of the computational work was 
done with the aid of tech 
niques. Elapsed time from inception to 
chart completion in this case was 3 to 
4 months and this time will be reduced 
considerably in future. For 
pose we employed the services of out 
side consultants (K C S Data Control 
Limited, Toronto) and the 
data machine at 
versity of Toronto 


data more 


orderly fashion, and 


electronic 


this pur 


electronic 
processing the Uni 

ind the 
multiple 


The mass of data involved 
complicated the 
correlation calculations, particularly 
where 3 or more variables are 
ined, are such that the 
tronic computation is essential if any 
reasonable 


nature ofl 


exam 
use of elec 
headway is to be made 
especially in the initial or development 
stage. To maintain the application on 
a routine basis will require the use of 
punched card-tabulating machine 


pro 
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cedures in addition to electronic com 


putation, and the whole data gathering 

id processing Operation is under re 

¥ trom th spect at the present 
time 


What's Ahead 


While we believe control charts will 
eventually replace much of the expense 
data now presented in tabular form 
indeed, they must do so, if the time 
and effort expended in their produc 
tion is to be worth while—they will 
not in any sense replace financial state 
ments Certain vital statistical data 
must always accompany the charts 
However as we progress with the 
work and as our standard costs are 
improved and refined, it is our belief 
that reference to detailed tabular dat 
vill be necessary only for special stud: 
or analysis. Good expense control and 
understanding can be exercised, for 
ill practical purposes, through the con 
trol charts by all levels of management 
ind supervision with very little refer 
ence to statistical detail] 

As Wwe vain knowledge and under 
tanding of the expense functions in 
our refineries through the work in 
volved in the development of cost 
standards (and this is a very real bene 
fit that derives from this work), we 
veheve also that we will find some of 
the information now being accumu 
lated and published to be irrelevant 
to expense understanding and control 
Eventuall therefore, data accumula 
tion can be restricted to informats 
{ practical significance 

The samme techniques iS ure being 


ipplied to expense recording and con 
trol are also being used for the de 
velopment of yield functions, and for 
loss ind utility control programs 
Eventually, thes vill be brought to 
ether into a functional operations 
ontrol “loop,” in which planning and 


procedure will operate at 


outine level once policy has been laid 


down 


Our Conclusions 


As so often happens when translat 
ng theory into practice, many prol 
lems of technique proced ire ind 
presentation remain to be worked out 
r improved. But, we can say with 

urance now, that we have a method 


which expens data can be pres 


’ 
nted to provide a ready and effective 
meat of control 

One 1s ver ipt to be optimistic with 
mate of tim man-power and 

mon that must be spent before tan 
h] result arr evident ind im 

t laim no exception How 
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have been able to bring to 
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not been possible to concely 


duce 
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Control Chart 


Sorensen 


Operation 


7 


0 


vould ha 
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John N. Watson is Super or of Control Standard 
n the manufacturing department of British American 
Oil Co located in Toronto. Prior to tarting the new 
vork described in this article h erved a stant 
to the manutacturing e-president, and as a sp 
lalist in the accounting department 
His association with British American dates back 
years, when he was first employed at the Toront 
office. A 4-year tour of dut it the Calear refiner 
interrupted i continuous sta in the hom offi 
which has included specializing in operating expen 
iccounting and administrative procedur The last 
two years have been devoted to the devel pment and 
application of the operating expen ontrol chart 
As John Watson stated in a letter to the of PRTROLEUM PrRoct 
ING $0 far as we can tell. thi u niireivi r ach lo expense 
control, and still in the d } nf «a Consequently it | not been 
asy to set down on pape We he } pu or ! precipitate 
comment and will he lad j ‘ ” fron mar reader 


f 








afety in Maintenance 


ie TION of safety and acci 
4 dent 
turned 


prevention programs has 

Many 
revamped their entire or 
ganization to 
But 


training was not an overnight 


into revolution com 
panies have 
effective 


converting management 


integrate an 
program 
to safety 
job. First considerations were 
Since World War Il 
petrochemical companies 
forced to 


costs 
petroleum and 
have 

more to 


been 


turn more and 


maintenance to cut manufacturing 
without cutting safety 

Almost ¢ 
tried 


maintenance 


costs 
very conceivable angle has 
to cut costs by 
Both industry 
have studied 


heen improving 
and con 
sulting firms selection 
and application of equipment, cost ac 
counting methods, planning, schedul 


ing, and personnel training programs 


. ++ pays its own wa y-but it takes work 


By J. B. ADAMS, Piant Supt., 
U. S. Oil & Refining Co., 
Tacoma, Wash. 


But what 
the subject of safety is omitted from 
maintenance 


about safety? Too often 
conferences, or is in a 
minor spot during the last session. The 
attendance is usually a small bored 
group killing time until the evening 
plane home 


A Modern Safety Program 

Many companies have found it 
necessary to revamp an entire organi 
zation to integrate a safety program 
that did not interfere with the work 
of running a profitable plant 


Basic to such a revamp is a system 





Evolution of Safety 


N THE early days, when manage 
ment fir 


t saw the need for some 
kind ol i 
trial 
duce accidents 


Many 


munaugement 


safety program, they started 


on a basis to see if it would re 
safety programs started when 
safety 
moni 
iuthority, but tried to 
Who 


selected some 


minded employe to be “safety 


tor He 


determine 


had no 


was doing what 
things wrong 

From the casual “safety monitor 
the safety movement began to 
hold on the plant 


in too many instances 


phase 


and cate h 


grow 
level. However 


safety programs continued as a step 
child of the industry 
As the 


management 


safety program took roots 
began to look 
The “safety engineer” 


in to make recommendations 


upon it 
with favor was 
brought 
on job procedures. But here again was 
friction. The old-timers resented inter- 
that the old way was 
Also, there little 


cooperation from the 


ference, feeling 


good enough was 


enthusiasm of 


who did not need to be 
told how to run the job 

It was unfortunate for the young 
movement that World War Il 


erupted when it did. Management's at 


supervisors 


safety 


tention turned to pressing problems of 
emergency change-overs and increased 
production. The safety program 
left to struggle with inexperience, in 
efficiency 


was 


a generally lowered work 


standard, and shortages of materials 
and properly trained personnel 

often the 
drifted almost unattended during the 


entire war 


Too safety program 


emergency—to a point ol 
almost complete collapse 

When peace and normality returned 
the safety program began to flourish 
immediately. It was again brought for 
ward as the humane responsibility of 
industry to reduce needless suffering 
life and time 
during the war era 

The and 
wartime and wartime safety programs 


and loss of so common 


successes 


failures of pre 


were a basis for present-day methods 





that encourages all personnel—includ 
ing supervisory—to be active in the 
safety program 
Several excellent 
ganizations are 


safety-minded o1 
used by 
The chart 


successful 


Various in 
dustry groups 
of the most 
set-ups. It 


shows one 
organizational 
integrates the safety 
with the work of the 
organization. Every 


pro 


gram entire 


member from 
plant manager to janitor, is an 
participant 

Friction 


the safety 


ictive 


between supervisors and 
eliminated by 
safety 


men. He 


program is 
making the supervisor the 
team captain” for his own 


now has safety, as well 


as equipment 
and operating responsibilities 

This program itself well to 
both departmental and 


competition, 


lends 
individual 
making it easy to get 
the program into 


effective operation 


vithin only a very few month 


Training the Supervisors 


Any good program needs consider 
able training for all employes involved 

An early 
is to properly school 
the art 
prevention and first aid. A good start 
ing point 1s 


and most important task 
ill employes in 
accident 


and importance of 


a night class for depart 
ment heads and supervisors to outline 


their responsibilities, as well as give 


fundamental safety training 


Results will be better during training 
encouraged 


if group participation 1s 


Some control will be needed to insure 


even participation, with no one per 
son hogging the sessions 
Timid group 


jon the 


members can be en 
couraged to ictivities b 


using direct questions. This should 


help put the class on a fairly 
after the first 


equa! 


footing two or three 
sessions 

The importance of group participa 
indi 


tion cannot be overstressed An 


vidual who does not enter class ac 
tivities will be reluctant in discharging 
his safety duties in the 
better to 
i little 


too much 


plant. It ts 


slow the whole class down 


than to push th lower on 
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: 
Supervisors 
— 
Hourly Wage Earners, Operators, Craft Personnel, etc. 
ORGANIZATION CHART of! ‘ et-up st ng plant fet es] ‘ 
Extra effort by the istructor, nor Th upervisor knows evel phase nn r sidetrack the group b 
mally the safety engineer, can be ef ft the work, as well as his men’s liscussing irrelevant matter 
fective in tutoring slower class mem personaliti and can present the pro Fach phase of the meeting program 
Der If the safety engineer is skillful gram in the most acceptable fashion hould he planned and tollowed to 
th can be done without a feeling of Better result had vhen th ompletion Thi does not eliminat 
inferiority by those being helped supervisor coe the training than brief rt introductions for di 
Ihe safety engineer hallenged when the aiet\’ engineer tri io “go tinguished to it the end of the 
because he cannot choo hi afety i! alone” without supervisory help or ogram 
team captains They are already s ovperstton. Tramimg for the worker Monthly group safety meetings, ten 
cted because of th posi ! is i mor tlect on the job than fifteen minutes long, should be con 
group supervisors. He has to make do in night 1SS¢ lucted on the job by the safety eng 
vith what comes hi neer. Th hort meetings are vel 
One exception for management to Sefety Meetings fect n ling cooperation and 
emember, howe that the entire ti [ pation by each individual 
ifety program cannot | llowed to Planning safety meetings is one of ker 
ifler because one particular supe! the ifety engine most important In th mal up meetin nd 
vill not adjust t the program jobs. Satet nformation must be given dual probl ms peculiar to ea h craft 
ittractively if the men are to be re in be studied and solved. Al i} 
Training Workers eptive. Film hould be used to suy meetings encor fet j 
plement straight lectures the mrker 
Lsin | d t d supervisor Man i fine safety meeting h 
wo t m the ke | project the been killed because the safety eng Keeping Interest Alive 
p m easil nd naturall The neer feels obligated t ill on eve 
fet ngineer and man ment stand ompany official who shows up. Too Merit both hividual | 
tO give act ipport to th Cc! iften the officials do not know what rroup, effect reat ompet 
is the train th i the meeting program ind =the itmospl throughout the plant 
Old-timer will ol t | to new omments are out of place. They oft Comy pon ! annual picn 
thods inst d by th ip peat the information of jf I mpl 7 m | group safet 
} mt Py () Sf 








@ Maintenance Safety 


shimmy hlatilo 


"W | BROUGHT You ONE » as TG ee ee Oe ees 
Mike TRIED \oF THE NEW SAFETY / 4 eh ee oe oe 2 oe 
TO BE A HELMETS THAT WE HELMET ? THEY ree “0 oa oa mach 0 " ra\ 
GOOD BOSS BOUGHT / - . | ARE FOR THE MEN in addition to the ai onal histor : 
BUT HE Waal) \SS¢i IN THE YARD 
: LAr 


28 Physical Examinations 


| IT HAPPENS ALL THE TIME wh opoioyes ro 
| 
| 


THOUGHT = =o get 
= t 7a. fe? : Literally hundreds of fictitious 
SAFETY WAS Ya) C ; lost-time, back injuries (in addition 
FOR THE BIRDS : Vhs \ ee ee : j to real ones) have been charged 


against industry. Many of these could 
have been prevented if care had been 
taken to x-ray before employment 





- - Safety Pays its Way 
WHAT HAPPENED i SOMEONE DROPPED HERE LET ME 
{ TO THE BOSS? A NUT OFF Nol GET HIS 4 safety program, such as that out 
FRACTIONATOR / Ff TEMPERATURE | !ined, has paid its own way in hun 
( ONTO HIS HEAD , te 4 dreds of plants. Not only are there 
. m™— &. | savings from reduced lost time, and 
equipment accidents, but through the 
greater efficiency that springs from 
better morale and attitudes of th 
workmen. This is particularly true in 
maintenance, where larger groups of 
workmen are concentrated in small 


areas 





It ts not uncommon for work effi 
ciency to drop SO‘ as a result of 
a single accident during a turnaround 


The question now becomes not 
efforts, and promote needed friend with each new employe before his job How 


can we support a good safet 
hip among the entire group and its assignment 


program on a narrow margin of prot 
families. This friendship encourages This time with the new man should 


it? but “How can we afford not to 
the worker to be “his brother's keep include the issue of safety equipment 


have a diversified, integrated, safet 
et needed on his particular job, and ac 


Printed matter can help greatly quainting him with its use 
Periodic bulletins stimulate depart Orientation should also include a 
mental competition, and recognize tour of plant safety facilities and in 
persons or groups making outstanding _ stallations, including the tool room Meet the Author 


program? 





safety achievements. The periodical where the new man is shown the i B. Adams 
ilso publishes employe suggestions safety tools available for his use 


Plant Superin 
ind promotes plant morale—very im 


tendent, U. S. Oil 
portant in a safety program Employe Relations & Refiining Co 
Morale building goes hand-in-hand Tacoma, Wash 
vith plant protection, and is just as Combining related portions of plant was born in Un 
important as using safety equipment protection and personnel relations with ion County. Ark 
Anything that affects an employes those of safety gives a larger, more in 1912. He re 
ibility to work safely should be con diversified department with less over eived his B.S. de 
sidered by the overall safety program lapping duties gree in Mechani 
There is division of agreement on cal Engineering 
Safety Manuals this combination of activities, but the jn 1937. and went Mr. Adams 
author, along with others, has found to work for Lion 
Each plant can benefit by compiling _ the three activities very closely related Oil Co.. El Dorado. Ark. immediately 
and distributing a safety manual. It They can be best, and most economi upon graduation. During his 19 years 
should contain all of the necessary cally, handled under a single depart with | 
precautions and practices for every ment head 
detail of each operating and mainte The author has also found better refinery, but was primarily concerned 
nance job in the plant employe relations when the super vith 
The manual not only reminds and visor (directed by the personnel di 
guides plant personnel “safely,” but rector) cares directly for most of the 
helps greatly in orienting and train needs and problems of his own group 


Lion Oil, he served in prac 
tically every department within § the 


maintenance, construction and 
engineering work. Early in 1956 he 
left Lion to accept his present position 
in a new refinery being built by U.S 
ing new personne! A personnel director holds much Qj] & Refining. Mr. Adams is 

more respect from the rank-and-file 
The New Man workmen if he can stay out of thei 


ictive 
in the American Society of Mechan) 
cal Engineers and is a member of th 

petty grievances. These usually con N winnel Society and Arkansas Society 
The safety engineer will profit by cern fellow workmen and are best of 


Professional Engineers 
spending as much time as possible handled by the group supervisor 
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Problem Corner 


Me a el 


Maintenance and Construction 


Panel answers your questions in this regulor monthly feature 





Fast Accounting? 


Mintehal VOrK Orcs eQyu 


the operating 


Work 


issigned 1 


department 


in writing and with 


orders 


hy 
He 
material 
the 


mbder, are pro essed 


Maintenance Eenyginceel 


rials lists tools and 


ind classifies 


fills 


i pl rority 


needed estimate 


requirements in the work 
index 


Sex 


sequence, and assigns 


\ Maintenance tion 


Planning 











M ling then held, with attendance 
by all Area Maintenance Engineet 
gree $8. ea Syste 
Ye s if You Have a ) fem Schedule and Materials Clerks, Assist 
int Mechanical Superintendent, and 
. ) . ( 0 t b the N {« me 
Is there a simple yet complete then apple d to the job time Labor pre ided m ) ' faintenan 
=. s , ld be Planner. This meeting makes the final 
system for getting maintenance sheets, coded to job orders, would be vork hedul vill p , h 
Wo Chea Wi 1 COpPiCcs i) Cat 
. osted te V d 
costs (materials and labor) the posted to individual cards foreman, along with copies of work 
: : Warehouse stock withdrawals ar 
day after the job is done? ' orders and storehouse tickets, plu 
priced from perpetual inventory re bal 1 Clerk 
Refinis avin? ords, coded by job order numb« ind ih cAéApPlanahon ie ri ‘ 
t t tool nd 1 te i are deliveres 
po ted to job order cards the follow - _ _ L sin , 
AINTENANCI cost ma hy ing dav to the job ite in advance 
’ ‘4 dl my i 
had quickly—but not easily Accounting-wise, if necessary to a Material requisitions and daily tin 
nal ¢ heaply After you learn “how-to imulate iob costs urrently each reports are i mized according to the 
lo-it from the M&C Panel members purchase order issued must be priced chedule and identified by work ord 
ou'll still be faced with the question and coded to the appropriate job o1 number, then routed to the plannin 
yf wher oO y ( \? 
Is it worth it in m specific situ der. Materials installed during maint office where take-ofls are made against 
) ea wb orel . catalovum ri 
ition nance are written up on charge slip n storchous ital ss ind 
All but the very smallest of plants that are matched with an open file of lassification rates give materials and 
will probably need punch-card a purchase orders, priced, and posted on labor charge 
counting machines to handle the great the proper job order card In a plant using 24 or more maint 
olume of paper work with the r After completing each day post nance personnel, this plan can often 
quired speed ing, cards for completed jobs would pive large ivings by justifying, plan 
: : , ‘ oper co ing tor « } 
In one simplified approach, jo! be totalled and reported ning and properly accounting | 
labor costs are calculated the day afte: Another plan stresses th IMpPor maintenance operation 
the job, using information from time tance of controlling maintenance work Next month—more M&C 
keeper's or foreman’s daily time re with a Maintenance Planning Section Panel suggestions on rapid 
ports. Labor rates (actual or average) havine wide authority to investigat maintenance cost account 
plus a tringe benefits. allowance, are process, classify and schedule each ing methods 
Want Your Maint Questions Answered ? 
intenance uesti : 
[HE 12 MEMBERS of our new M&C Panel haveagreed to giv swers and opinions on maint 
| nance and construction questions sent to PETROLEUM PROCESSIN« 
Please make your question specific on some phase of maintenance and construction. Includ 
1 sketch or drawing if it will help. Send as many questions as you wish—-but please limit each qu 
tion to a single subject Addr them to 
Maintenance and Construction Editor 
PETROLEUM PROCESSING 
330 West 42nd Street 
New York 36. New York 
Questions will be sent to the Panel members without identifying the questioner. But please b 
ure to include your name and address so that we can send the answers directly to you 
Ihe best questions and answers will be published each month in a new M&C Problem Corne: 
please tell us if you wish to be kept anonymous in the event one of your question vith M& 
Panel answer—1 lected for publication 
ur panel member are bu y men We can't guarantee an answer for jucstion, but ell 
try to answer aS Many questions aS we Can 
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Industry's First Circular Boiler 


SINCLAIR REFINING CO.'S CO circular boiler, the indus- 
try’s first, has completed six months of successful opera 
tion at East Chicago, Ind 


By N. E. PENNELS, Sinclair Refining Co. 


NEW APPROACH in boiler furnace design, aimed 

A at more efficient use of fuels in the refinery, ha 
now completed over six months of successful operation 
at the East Chicago, Ind., refinery of Sinclair Refining Co 

The unit, a carbon monoxide burning boiler with a 
unique new circular design, operates in conjunction with 
an existing 40,000 b/d Fluid catalytic cracking unit. It 
burns the CO in the Fluid unit regenerator flue gas and 
uses auxiliary fuel as needed. Ihe boiler is designed to 
produce 275,000 lb/hr of 565 psig, 750°F. steam 

Circular furnaces are not new, although circular boil 
ers are. Sinclair has long recognized the advantages of 
circular furnace design—over 90% of the company 
still furnaces are cylindrical. However, not until the de 
cision was made to build a CO boiler at East Chicago 
did the opportunity come along to interest a boiler man 
ufacturer in the circular design 

Today, after more than six months of operation, Sin 
clair feels the circular boiler—especially for burning 
carbon monoxide—has many advantages over the normal 
rectangular type. [hese include 

l Saving of considerable ground space, because the 
vertical design places the economizer, boiler tube-bank 
and secondary furnace directly above the primary fur 
nace 

2—Elimination of a water seal between the primar' 
and secondary furnaces 

}——Meeting easily the design requirement for minimum 
heat adsorption from the primary furnace by covering 
the studded water wall tubes in this area with a 2-in 
thickness of plastic refractory 

4—Simplified duct work for the CO and forced air, 
because CO and air distribution is an integral part of 
the boiler 

5—Use of a smaller amount of steel to pressurize a 
circular boiler—a conventional box-type boiler requires 
large structural beams 

Sinclair had long felt that a cylindrical boiler should 
provide better heat distribution and improve boiler water 
circulation because the circular design eliminates corners 
that cut down water circulation and invite internal sludge 
deposits 

These advantages, however, had not been sufficiently 
attractive to lead boiler manufacturers to development 
of the circular design. However, the advent of pressurized 
furnace boilers greatly increased the inherent advantages 
of the cylindrical design It also offered substantial sav 
ings in steel by eliminating the need for the tremendous 
buckstays required to make a pressure container of a 
box. But, even this advantage did not lead to the im 
mediate development of a circular boiler, although at 
least one manufacturer did make some studies 

When Sinclair decided to build the CO boiler at East 
Chicago, boiler manufacturers were invited to bid on a 
design similar to the box-type CO unit Sinclair has 
Houston, Texas. A circular design was requested as an 
alternate 

After several conferences with Sinclair engineers, the 
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Completes Six Successful Months 


Babcock & Wilcox Co. proposed a unique circular boile: 
design Thi l th init purchased for East Chicago an 
described in thi rticl 


MAINLINE 
SEAL 


What the New Unit Looks Like 
The 
tionating column 
| A lower 
the auxiliary 
7A 
heater and 
3 A rectangular e 
tube bank 


Ihe entire boiler and economizer are 


circular boiler resembles to some extent a frac 


CO GAS FROM 


Its main components are REGENERATOR 


primary furnace, circular in design, where 
fuel CO 
circular se 


boil ! 


and the ente! 


BY-PASS SEAL 


furnace where the AND VENT 


tube | 


ondary supe! 


main anks are located 


onomizer located above the main 


boiler 
suspended from 
support columns. Metal expansion joints are 
ind the 


and the 


prov ided 


between the boiler proper economizer, and be 


tween the primary furnace air and CQO supply 


ducts. This design allows the boiler to move as required 


to overcome thermal expansion 


Ihe circular CO boiler is a pressurized furnace boiles 


It operates under only sufficient furnace pressure to push 


the flue gases through the boiler and economizer, and on 
up the stack 
The 


burners located at 


furnace ha eight auxilary ol and ga 
two le vel yf 
mall 


furnace 


primary 
four each and arranged 


to fire tangentially to a center circle. The CO 


through fixed re 
of eight each. The 


helow the 


bearing gas enters the sixteen 


low 


fractory lined port it two levels 


eight CO ports are offset four lower 


offset 


suxiliar 


burners, and the upper eight are below the 


burne! Ihe CO 


fou 


upper auxiliary ports fire tangentiall 
auxihars 


eded to 


larger out th irrangement of 
and ( 


optimum result 


© a 


burners good mixing n 


primary furnace | 


[he upper part of the necked-in to 
further assure 
tructed of 
fractory. By 
| : 


less heat ts extracted trom the 


nD the 


omplete ombustion. [The neck 1s con 


studded wa Vall tube covered with re 


necking in the top of the primary furnac: 


primar ombustion Zon 
[his arrange 


thu 


. I secondar’ : : 
cold tube in econdary turnace CO GAS PLENUM 
ment gives a higher primary turnace temperature 


aiding combustion. The k also provides a more com 
furnace 
fuel 


regener ! s supplied by a 


plete mixing of the flue ga in the 
the CO 


turbine 


Ihe air supply to burn the auxiliar and 
content of the 
driven, forced 


tion, a duphcat 


ontinuou op 
ided. Boiler 
pump that takes 
feedwate ter located 


standb prov feedwater! 


WATER SEAL 
TANKS 


is supplied by a turbine iven suction 


on a cd alongside th 


hoiler \ 
with the 
Ihe turbines re di fan and the 


acrating 
spare bok 

unit 

borle: 
teed pump ope onden 
ntrolled by a Baile’ 
Hand control 


feedwat 


ommon 
Ihe feedwater 1s 
Meter Co 


also po ble Next to n inual 


iutoma 
three-element { r valve 
valve is the mirror for the ( gage, wh 
water level 

All controls are located in the 


the boiler: 
CIRCULAR 
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Fluid Unit 


vn I here tomati 


control 
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SINCLAIR'S HOUSTON CO boiler is different, has 


indrical primary furnace, and box-type secondary 


ombustion control, but automatic controls are provided 
lor the feedwater valve, feedwater pressure, deaerator 
water level, deaerator pressure, fuel gas pressure, fuel 
as volume, fuel oil quantity and low flow limit for boiler 
feedwater pumps. The unit is also equipped with an oxy 
gen recorder on the boiler exit flue gas 

Controls are arranged so that the forced draft fans and 
dampers can be changed manually from the control 
board. [he boiler feedwater pumps can also be put in and 
out of service from the control board. The usual alarms 
ure provided for low or high water levels and forced 
air pressure. The following temperatures are recorded 
feedwater entering and leaving the economizer, steam out 
let and attemperator, primary and secondary furnace, 
flue gases entering and leaving the economizer and the 
entering ©O gas 

The boiler is equipped with a recording steam flow 
meter, which records water flow and water level. A mud 
drum steam attemperator is used to control the final 
steam temperature. Retractable soot blowers are located 
in the main boiler bank, superheater and the economizer 
A Nash low pressure air compressor is used to provide 
the necessary sealing air 


Design Feotures of the Circular CO Boiler 


The CO boiler is designed to produce 275,000 Ib/hr 
of 565 psig, 750°F steam. An alternate design condition 
is to produce 330,00 lb/hr of 700 psig saturated steam 
the alternate design condition will permit future opera 
tion of this boiler in conjunction with a Fluid Unit re 


Fig. 3—CONSTRUCTION shot of circular boiler hov 


few steel bands are needed to pre irize t 


Fig. 4—INSIDE VIEW shows arrangement of auxiliary 


burner and CO port 


generator to control catalyst bed temperature b upes 
heating CO boiler steam in superheater coils immersed 
in the regenerator catalyst bed 
It is planned to remove, at some future date, the steam 
superheater from the boiler and install the steam super 
heater in the fluidized regenerator bed—-an arrangement 
similar to that of the Houston CO boiler 
Figure | is a sectional elevation and plan view of th 
circular CO boiler. A sectional elevation of the Houston 
CO boiler is shown in Fig for comparison. Examination 
of these views shows the important advantages of the 
circular design in comparison with the Houston CO boil 
er, Which incorporated a cylindrical refractory primary 
furnace, a conventional box-type secondary furnace, and 
single pass boiler followed by an economizer section 
The full advantages of the circular boiler are 
1. Considerable ground space is saved because the 
vertical design places the economizer, boiler tubs 
bank and secondary furnace directly above the 
orimary fturnace This arrangement 1s particularly 
desirable when installing a CO boiler on an existing 
Fluid Unit where ground space may be limited 
Ihe integral construction of the boiler tube bank 
secondary furnace and primary furnace eliminates 
the need for a water seal between the primary and 
secondary furnace 
The design requirement tor minimum heat absorp 
tion from the primary furnace is easily met by cov 
ering the studded water wall tubes in this area with 
two inches of plastic refractory 


The CO gas and forced air duct 
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simplified, because CO gas and air distribution is 


an integral part of the boiler. This is done by bend 
ing every other water wall tube of the primary 
furnace to form an annular space around the pr 
mary turnace 

[his annular space is divided into eight 
sections. Four of the sections are closed at the toy 
nd open at the bottom, and carry forced draft 

to the auxilary fuel burners. [The other four 

tions, open al the top and closed at the bottom 
irry the CO gas to the CO gas inlet ports 


Construction picture (Fig. 3) illustrates the tubs 


ifrangement, and give an excellent illustration 

the small amount of steel required to pressurize 

rcular boiler. The narrow metal bands shown tn 

these pictures are the only reinforcing required 

[his is in contrast to the large structural beams 
equired on a conventional box-type boiler 

Another feature of the design ts location of the econo 

mizer above the drum. Water enters the top and flow 

nward through two-thirds of the economizer, then 


ws to the bottom header and flows upward throug! 


n last one-third of the economizer [his arrangement 
ile for upward flow in the section of the econ 
nize where teaming could occur, and maintains th 


benefits of counter-current flow of the flue gas and water 
ybtain more efficient use of economizer surtace 

Ihe auxiliary fuel gas burners are an improved design 

those used on the Houston CO boiler, and wer 

cloped by Babcock & Wilcox for this boiler Ihe re 


cement for purn vere that the electrical 
hter, the oi gun, and the gas burner could be rr 
‘ ! during operation for repairs or cleaning. Also 
that it burn oil or gas, or both, under wide conditions of 
‘ ir with a completely stable flame. The installation 
f an auxilary fuel burner and a CO port in the primar 
hurnace hown in Fig. 4 
Figure show the BAW enter-fired ga ind 
burner, which stable under wide ranges of excess air 


it also allows the gas element to be withdrawn througn 
an air aspirated sleeve. The oil gun and gas lighter ar 
lso removabk through ilf iSpll ited sleeves I he ill 
egister and the impeller are the only parts of the burner 
that cannot be repaired during operation 

Ihe water seal tank design | such that the CO ga 
on in the side and goes out the top instead of in the 
top nad out the rele And the dampers ure pla ed on the 
vuutlet instead of the inlet. Placing the dampers on the 
muiliel make the eal tank a knockout pot for retractor 
or other material from lined ducts that might damags 


the d impet 


Primary Furnace Is a Good Mixing Device 


From an operating standpoint, the primary furna 
good carburetor for the mixing of air, fuel oil, refiner: 
ind ( O-bearing ga I he author believe that tan 
rential firing in a lindrical furnace is a stride in the 
ht direction. O test nfirmed th on our Ea 
Chi o CO bork 
( ombustion ondition I ihe primary turnace Ver 
died usin water cooled probe. Furnace pressure 
mperature nd furnace gas analyses were made at th 
vO iXilial nv level ind across the furnace lem 
tu ‘ letermined with a high el 1 therm 


In th test li the CO wa completely burned in th 


{ 


prima furs We noted that the distribution of aux 
f fuel an r to each burner was not important be 
suse the vclor m of the C O-hbearing gas provide 
llet ix 


B&W CENTER-FIRED BURN 
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Table 1—Test Data for East Chicago CO Boiler 


| 
Boller 


Steam 


Boiler 


CO) Rearing Gas 


0) 
\ 

nad 
t 

han 





beedwater 


Ht. Outlet 


M 
us 
M 
I 
i \! 
I 
| 
bait Dry 





! 
1 ii 
{ 7 | 
H 
Hi \ 
blue Cas 
| 
Analysis 
} 
nN 
14 
P fly 
hy off 
| 
ones 
’ 
yf 
( () 
j 
il { 
' 
ilre 


Analysis 





@ New CO Boiler 


|. Inasmuch as the CO-bearing gas temperature is sub 
tantially the same as the boiler exit temperature, a large 
quantity of inert gas passes through the furnace on 4 
{ree-ride” basis. The waste heat recovered is substan 
tially all from the burning of the CO. When there is 
enough surplus oxygen in the CO gas to burn all the CO 
to CO., the efficiency of the CO gas burning is 100% 
During these tests the tabulated conditions existed 

The auxiliary fuel is burned at an efficiency of approx: 
mately 80%. The percent of heat absorbed from the 
heat of combustion of CO is approximately 31%. The 
heat absorbed from auxiliary fuel was approximately 
69%, When 31% of the total heat is absorbed at 100% 
efficien and 69% of the heat is absorbed at 80% 
efficiency, the overall efficiency is approximately 87% 

Efficiencies shown in Table 1 are calculated from the 
heat absorbed by the boiler, the heat in the auxiliary fuel 
ind the heat of combustion of the CO. The efficiencies 
are high when calculated on the above basis, but it does 
not seem just to penalize the boiler for the heat input of 
the inert gas that merely passes through the boiler on a 
free-ride” basis and which neither gives up nor absorbs 
heat. Using the conventional method of calculating boiler 
efficiency on the basis of the total heat absorbed and the 
total heat input, the efficiency of this type of boiler will 
depend upon the total heat put in, including the sensible 
heat of the inert gas. The efficiency calculated on this 

is iS quite meaningless 

In actual operation, the expected performance is ob 
tained only when the boiler surface is externally clean 
Immediately after soot blowing, the exit flue gas tempera 
ture meets expected performance. The exit flue gas tem 
perature on the average is approximately 50° higher than 
expected performance. It is suggested that boiler manu 
facturers of future CO boilers lower heat transfer rates 
when calculating surface requirements for CO boilers 
The nature of the catalyst dust is apparently different from 
the coal-burning boiler dust and it is evidently necessary 
to use additional surface 


Fuel Savings 


Ihe fuel savings effected by a CO boiler are a function 
of the cost of the auxiliary fuel burned and the value 
of the steam produced. In making this evaluation, it must 
he understood that the auxiliary fuel burned under a CO 
boiler is not burned as efficiently as it could be in a well 
designed conventional boiler. This loss of fuel must be 
debited against the savings effected by the burning of the 
(©. Assuming that the auxiliary requirements of the 
CO boiler are the same as a conventional pressure-fired 
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N. E. Pennels, who has been as 
sistant Combustion engineer with the 
Sinclair Refining Co. since 1952, is 
a 1947 graduate of Michigan State 
University in chemical engineering 
Mr. Pennels began as a trainee in the 
research and development dept. of 
Sinclair, He spent four years as an 
engineer in the technical service de- 
partment of Sinclair's Wyoming re 
finery, and one year as a project engi 
neer in the expansion of Sinclair's 


Mr. Pennel: Houston, Texas, refinery 





boiler, the fuel savings of the circular CO boiler as in 
stalled amounts to approximately $1,000 day with a fuel 
price of 45 cents per million Btu 


Air Pollution Reduction 


A CO boiler that burns all the CO to CO, not only 
saves fuel, but eliminates pollution of the air with CO 
In the normal operation of a Fluid Unit the only com 
bustible leaving the regenerator is the CO, but during 
times of abnormal conditions there is a likelihood of 
other combustibles being emitted to the atmosphere 
Under such conditions, the CO boiler burns these other 
combustibles, rendering them into normal products of 
combustion. It can be said without contradiction that a 
CO boiler on a Fluid Unit reduces air pollution 


Conclusions 


Judging from operating experience to date, the first 
large size circular CO boiler in operation is a success 
It has many advantages that other CO boilers do not have 
Its design opens up a new field in pressurized furnace 
boiler construction units that can be readily adapted to 
conventional pressurized furnace boilers. Our most diffi 
cult problem in the building of the circular boiler was 
convincing the boiler manufacturers that it could be built 
and would cost no more than a conventional CO boiler 
The East Chicago CO boiler has shown that a circular 
boiler costs less than previously built CO boilers of the 
same Capacity 

The general trend in boiler design is to operate the 
furnace under pressure and eliminate the use of induced 
draft fans. The end results are: (1) a lower horsepower! 
requirement for supplying the air to the furnace and 
removing the products of combustion, and (2) increased 
efficiency resulting from elimination of air infiltration to 
the setting. The cost of maintenance is less as the induced 
draft fans are eliminated. The circular boiler furnace lends 
itself best to pressurization. It should become a standard 
design for pressurized CO boilers and conventional boilers 

In conclusion, Sinclair Refining Co. appreciates the 
opportunity to pioneer the circular boiler design and 
wishes to congratulate The Babcock & Wilcox Co. for its 
courage in designing, building, and guaranteeing the suc 
cessful operation of the circular boiler 
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PETROLEUM PROCESSING brought a tape 
recorder to the last regional meeting of the 
Western Petroleum Refiners Ass'n in El Do- 
rado, Ark., and came away with enough valu- 
able tips to provide a series of articles on 
solving processing problems. Source of infor 
mation is the panel of authorities that took 
on all questions at an all-day question-and 
answer session during the meeting. This is the 
last part of the series. For list of panel mem 
bers, see box on p. 89 





Eleven technologists and a recorder help you solve 


Treating and Other Problems 


s What methods are used to prevent or 
reduce caustic carry-over from caustic 
scrubbers or settling drums when this caus- 
tic is used for the removal of sulfide, mer 
captans and acid oils from gasolines? 


Buchanan: From the wording of the 
question | suppose they refer to a 
conventional hook-up—that is, a pre 
wash for hydrogen sulfide removal 
followed by a mercaptan scrubber 
We've had some trouble ourselves 
with it, and have since whipped it by 
paying close attention to the Baum 

ivity. We have knock-out drums 


ifter the pre-wash and after the scrub 





ber. We cart! 8-10 Be gravit on 
the 7 vash for simple hydrogen sul 
Buchanan 
fide removal and dump it on percent 
pent. And that imple protection for mercaptan scrul 
bers. We have finally arrived at 22 Bé as the crit il 
ravity tor the me iptan rubber to prevent carry-over 
Ih n thermal oline service. And we dumped this 
on acid oil ontent Somewhere around 25 Bi we get 
into serious trouble with irry-over from that second 
hhy 


s What do you do with your caustic? 


Buchanan: We dump the 10° Be from the pre-wash. The 
theory on the other 1s to use it in the pre-w ish That is, to 
dilute it out to 10 B ind use it. Everybody says the 
cw peopk do it that way. We 


have, on occasions, done it. But right now, | think we're 
not. We're just dumping it. By the way, Harry, | believe 
you mentioned that you actually had an octane increas: 
by going to 40 Bé caustic on a cat gasoline scrubber 


and that you were able to do it ft having a pre-wa h 


Wheeler: Y« r, that 


Buchanan: The second scrubber will contain a very small 
umount of sodium sulfide, just a trace. That's the purpose 
ol pre-wa h. to prot t the econd rubber If you do 
permit a carry-over trom the first settler i your se 
ond rubber begins to neutralize t will throw off mer 


captans and acid oil or both, into your vasoline. Bu 


f you protect it, you can dump on acid oil content from 
the second rubber. We finally lined out at about 30% 
cid oil the dump point, Ot cours ou tf e to tind 
that point b runnin in inhibitor ul eptil hit or tu 
bility, test on the gasoline. If w rotect the caustic in 
tt ond rubber against sodium sulfice we are abl 
to dilute it and f HS I 


s What methods have been successfully 
used to prevent excess sulfuric acid sludge 
carry-over into the caustic wash in kerosine 
tre ating? 


Comment (Rippie-Electric Pro Co.)) One way this 
probl m in th olved oO ¢ e¢ the kerosine. or the 
tock to be treated, a water or dilute austi wash belore 
the acid treat. [his will remove the materials that form 
0 p with the ulfur 1 and, a ull, prevent cart 








Wheeler: Mr. Forter (Cities Service) 
says they doctor-treat their kerosine 
before acid treating. Then following 
acid treating, they filter it through clay 
No problems with sludge carry-over 

but their kerosine is so dry it is a 
non-conductor and presents quite a 
problem in barge loading because of 
static electricity 


Rippie: Messrs. Henderson, Ridgeway 
Wheeler and Ayers of the Pure Oil Co. pub 
lished a paper that appears on page 
14 of the March 28, 1940, issue of the Oil & Gas Jour 
nal, This paper was on the analysis of water soluble 
volatile organic acids in distillate oils. They neutralized 
the caustic with phosphoric acid, removed the oil soluble 
layer with sweet naphtha, and water washed and dis 
tilled all aqueous fractions in all-glass equipment. They 
titrated the distillate with standard sodium hydroxide and 
determined the equivalent of organic soluble acids in the 
pent caustic solution. The procedure should be more 
videly used in oil treating 


es Has anyone had experience with a mist 
arrestor on the top of his Girbitol regen- 
erator to prevent a mist solution from be- 
ing carried overhead with the acid gases? 


Fuchs: I believe the question refers 
to a “York Blanket.” We do not use 
a York Blanket on our Girbitol re 
generator, but we have one in our 
Uliraformer recycle gas separator. It 
is Monel, and we find it effective in 
knocking back the liquid entrainment 
from the recycle gas. The answer to 
this question might be that a mist 
arrestor would be a good idea for pre 
venting liquid carry-over. On caustic 
Fuchs regenerators using steam and open 

to the atmosphere we use a commel 

cil, cyclone-type, liquid knock-back, mist eliminator on 
top of the exhaust line, We find it effective in keeping 


entrained caustic out of the atmosphere 


a Alexander—Pan Am: We understand 
Cities Service is using a Unisol extraction 
unit to extract mercaptans from cat gaso- 
line, and we are wondering what octane 
increase they get by that extraction? That 
is, your leaded octane increase? 


Wheeler: Mr. Byrd, of Cities Service, points out that 
they get about a two octane number increase by Unisol 
extraction, On this point that Lloyd Buchanan was mak 
ing, we feel that a 40° Bé wash gets up between 0.3 and 
0.4 octane increase on our cat gasoline 


Rippie: | would like to review a question that was asked 
at the session last year. Now, just for a matter of review 
and consideration of refiners in the octane race and 
concerned with quality improvement, | would like to 
review two papers prepared by the manufacturers of 
tetracthyl lead Probably without a doubt the most 
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famous paper evel published on economi ol 
lead was the one Ethyl Corp. read at the Amer 
leum Institute, Refining Division meeting in 
in May, 1950. They gave a set of curves on tl 
various sulfur compounds in gasoline. [To th 
knowledge, this is the only curve ever publish 
petroleum industry in which the dollar-and-c 
were actually tagged 

Now, | just want to use one illustration on a 
cracked gasoline with 0.003% mercaptan sulfur inhibi 
tor sweetened. Ethyl Corp. reported that of the 
annual tetraethyl bill is lost by that 0.003°% mercaptan 
sulfur beine converted to 0.003% disulfide sulfur. In 
other words, a million-dollar tetraethyl lead bill at 
refinery would be depreciated $150,000, according to 
the Ethyl report 

Within the last few months, the Kopper Co. published 
a new bulletin showing the same effect that 0.003 


mercaptan sulfur in catalytic cracked gasoline, inhibitor 
sweetened, produces 1.2 peroxide number You will 


19 Now 


find this on page 13 of their bulletin, No. ¢ 
1 would like to tie that into a most rigorous | 
the Du Pont Co. published in /ndustrial & Ln 
Chemistry in March, 1951. You will find, on pag 
a most alarming depreciation of octane by 


1.2 peroxide 


numbers. They show a loss of about 10 research octan 
by | peroxide number. And, if you add that together 
with what the Ethyl people have calculated, you will 
see that it is possible, and pays in the octane race, with 
ill this cat reforming, to take out mercaptan sulfu re 


the final residual conversion to disulfide sulfur 


Wheeler: Thank you, Dr. Rippie. That ot of 
in anybody's language 


mon 


s Ferguson: | want to throw in a 
question here, and | want to get Dr 
Walter to elaborate on it . . . What 
about a filter, or filtering material, 
that would prevent catalyst in a cat 
poly unit from migrating from the re 
action chamber during a C, tetramer 
operation. It seems that several dif- 
ferent filter materials have been 
tried in one particular operation, and 
the catalyst still showed up in the re 
boiler. Can Dr. Walter, of Universal 
Oil Products Co., elaborate a little 
on that situation? 


Ferguson 


Walter: It sounds, from 

tions, as though maybe the 

little too wet for tetramer operation 
We do get into trouble with filter 
when the feed ts on the we Sick You 
cant stop it as long as the feed ts kept 
wet. We normally use some sort of 
fiber glass insulation for the filterin 
as you probably know. That will nor 
mally work all right, unl 

the feed too wet and start 
phosphoric acid through the filte 
this happens you'll get phospho 

and, as a result, corrosion in the reboiler of 
propanizer. So I think, fundamentally. th 

be: dry the feed 


Walter 
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Where this Information Came From —eesesesi‘isisesessese 


THE all-day question-and-answer ses Am Southern Cor 
sion is a popular part of the WPRA'’s Ihe refiners were: 
innual regional meetin Pure Oil Co., Ne 

Ihe 10-man panel replies to pre Heike, Premier Oil 
pared question then answers ques Worth, Tex.: L. K 
tions from the floor & Gas Co 


Ihe group of five efinery men 
ind five engineering men vas di QM. A. Fuch P 


ected by Harr K. Wheeler. Pan El Dorado 





s What is a practical method of con- 
trolling the pH of steam condensate to 
prevent corrosion from CO.? 
Ferguson: Mi McCumber says he ha iVailabl i fim 
ing amine inhibitor that eliminates the problem of the 
pH of the steam 
ent orrosion trom © QO 


on that, Mr. McCumber 


ondensat the filming inhibitor pre 


Would ou like to elaborat 


McCumber: In retin vd othe omplex” plant 
Vhere the utiliti take off power first with turbine genet 
tor et here lefinitel \ critical limits to 
what can be put into the steam, and also on where it } 
put without inning nt ip rheater or turbine black 
foul nev ( 
I he yvoOlatil imi tnat 7 ve Deen used ionall 
) ntrol steam-ling orrosior re introduced into the 
hoiler where they volatiliz nd pass over with the steam 
ind neutralize the effect of CO ind other Orrosive 
ontaminants | elevating th pH of the ondensate 
Such an amine 1s costl where the condensat return 
proportional low nal. if the percentage ol onden 
ite return high ire must b ised to prevent exc 
i umulations in th orl Such an amine 1s only | 
tiall er tive iinmst ox ren and some other gas« ek 
I he mit treatment ivailable up to now have been 
patents | ind pract | ill upply have been limited 
» a lat ly few n ntrolled by licen 
We now have lal filming type amin that 1 
not controlled | the owners of the original patents. It 
filming typ mit hat ‘ to handle and con 
trol ind whicl nt pul int the tcam line it an 
point mechanicall ma ulh it pre ure to atomiz 
{ 1} amine can De nul into the extraction steam going 
into procs lines where it will distribute uniform] and 
form an adt ent and continuous film of controlled thick 
n vithoult ar pe bility of clogging traps, et 
Be ( tt i" ite not ittern pt to ibsort the 
CO. or oxygen, it lect on the pH not a facto ne 
not an indicator. In order to quick! f lish pr 
existing t { 10 py lk ( 
mmended 1} led ontinu is! hurin 
iormal steaming period 
Aft the protect film tablished the feed rat 
in be reduced t i low a ppm in man Situation 
Once the system satished in regards to this film. the 
mount that is fed in be regulated to the minimum 
amount required to replace the film if it becomes dam 
ived. We } e never experienced an ippr } ) of 
transter efhicen 
1} fils ve nf 


bl Do ido Ark 
rland, Tex.; E. A bt 


ichanan, Bell Oil Ferguson, Th 
Armor 
Moody, Lion Oil Co 
Am Southern ¢ orp ind D. &k. Womeldorph, Houdry Pro 


Ihe engineering panel: KR. R. Mad 
N. S. Banta lock Blaw-Knox Enere. Co., Pitts 
wh, Pa 1S. Clarke, Esso Research 


Refining Co.. Ft & Engrg. Co., Linden, N. J. D. I 


Refinery Enere. Co 
Okla M. § lulsa, Okla i) bk. Walter, Universal 
Fl Dorado; and Oil Products Co... Des Plaines, Ill 


Corp Ph ladelphia Pa 


nv metal urtace © that it 1s protected regardless of 
the 1 lual CQO. or oxygen present, the pH, or the rat 
of flow of the return condensat 
Actually, in the different process« ind uses of steam 
oxygen other contaminants are apt to be picked up along 
the line in widely varying amounts, especially in vacuum 
lines. One of the troubles with the use of amines to 
date has been the great application difliculty—getting 
hem to the place where they are needed most 
Even with the normal fluctuations of operations, it | 
hard to get the volatile-type amine to distribut 


itself equitably throughout a plant. It will take some 


ecuions of plant return line i long time to vet balanced 
out 
In other word the volatile amune becuuse of ther 
nature are bound to be carried to the points of greatest 
t\ vhereas it is pretty obvious that the greatest 
orrosion 1 probabl taking place it the poms where 
the team demand and the flow of the condensate re 
turn re the lowest. The new filming-type amine that 


pussi te the metal surface overcome these objection 


vd economical and eflective 
Wheeler: “Vii Forter of Cite Service points out that 
he hav used these filming type of amines and in 
ted them into their pro team header Based on 
th ondensate returned if the demineralizer operation 
there ha been considerable reduction in corrosion in 
rhe ien 
furnbull (Cit Service Refining): Mr. Forter might not 
mM iware of tl but you have t Vatch hucket-t pe 


cam traz Watch fo depo t When the buttd up a 


ting ou nave to go in and clean them 


s Getting around to utilities—has anyone 
had experience with the chemical treat 
ment of a redwood cooling tower for the 
prevention of fungus infestation? What 
are the economics of this treatment? 


Vict umber (Wright Chemical ¢ orp.) I he que tion ask 
vhat are the econ of th treatment? I think that 
prot ibly the x Of the vhole question. We do have 
material that we f 1 will work on th probien lom 
knowledge how thie no treatment known that 
will stop fungus in wood after it has gone beyond what 
n hest be termed “th mmediat irfa of the wood 
Wood that ec] fested should be re 
1, pref ' { } 1 On th 











has been done, the system water can then be treated to 
prevent re-infestation. This can be done at a cost that 
is justified by the results and economies obtained. We 
offer treatments that will more or less “plate” the wood 
in the same way that filming-type corrosion inhibitors 
plate” the metal surfaces to control corrosion 


s Wheeler: Is it necessary to have any 
special equipment to plate wood, or do 
you just add these materials to the water? 


MeCumber: The treatments can be added economically 
to the water, direct, and in batches periodically. None 
of the materials we offer will accelerate corrosion. They 
will aid materially in the control of other forms of bio 
fouling 


Wheeler: Mr. Wright, of Pan-Am, feels that this might 
be quite a tough problem. He points out that you start 
out with a fungus growth and you kill the fungus. Then 
you get acid, and then you've got to neutralize the acid 
Then when you neutralize the acid you get scale, and 
then you do something about the scale and you've got 
fungus back again. I'm sure your materials, Mr. Mc 
Cumber, do not act that way, is that right? 


McCumber. The materials we offer are approximately 
neutral” and they can be used with any of the commonly 
known effective cooling water conditioning materials 
They will have little or no effect on the pH 


P Wheeler: Mr. Wright of Pan-Am asks: 
Have the amines coated the reboiler tubes 
enough to reduce heat transfer? This 
sounds like one of these cooling tower 
deals, doesn't it? 


Comment—Johnson, American Liberty: We have been 
using this amine-type inhibitor for several years. It costs 
about $250 a month, and it has reduced our maintenance 
many times in leaks and other problems 


Break (Pan-Am Southern): These film-type inhibitors 
probably contribute to keeping the tubes clean and could 
very well increase your heat transfer rather than decrease 
it 


a Now, for some other questions—is there 
any satisfactory method of obtaining a 
true average temperature of refinery prod- 
ucts in storage? 


Fuchs: A satisfactory method of taking a true average 
temperature of all refinery products in storage is hard 
to find. There are all types of storage. We have one 
application of a resistance type thermometer in a pres 
sure tank for tar, The various resistance circuits are at 
different tank levels, and are connected to a push-button 
selector switch 

By knowing the tank level and pushing the proper 
button, we obtain the average temperature of the oil in 
the tank. We installed this because we ship and bill out 
of this tank 

For run-down tanks, we do not do anything special 
Temperatures are taken with the ordinary immersion 
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type tank thermometer. | believe that one advance made 
in this field of average tank temperatures is the installation 
of mixers in tanks. We have mixers in our crude tanks 
and in our blend tanks. That probably represents as much 
progress in obtaining average tank temperatures as any 
thing done in recent years 


Wheeler: Mr. Combs points out that Weston has a bulle- 
tin on resistance-type thermometers for tankage, to give 
you average temperature. That's the instrument we have 


a What methods are used to obtain ac- 
curate proportioning of propane and bu- 
tane when loading blends of these products 
into tank cars or trucks? 


Buchanan: Well, as stated this morning, we don’t flow- 
mix our butane and propane. However, in the past we 
have shipped a mix. We have made a mix directly off 
the plant. That’s one way to handle it, to store mix 
But, if you have to ship different proportions, the ideal 
practice, of course, is to have meters and in-line mixing 
on the way to the tank car. From a practical standpoint, 
I see nothing wrong with presetting the dip gage on the 
tank car, or truck, for the percentage of butane. Of 
course, you have to have an outage in a car anyway—in 
an LPG car, nine to ten-inch outage You could load 
through fill lines with butane first, up to a present gage, 
and fill it with propane. I don’t think you would have 
any trouble testing it; it should mix in the car, and it 
would certainly mix before it got to the customer. I can’t 
say that we have actually done that, but I see no reason 
why you couldn't do it 


s Banta: | would like to ask if there are 
any people here who have, in their plants, 
ret: ante el vertical cat poly reactors? | 
would like to inquire what problems there 
might be in cleaning those reactors, and if 
diluting the catalyst has been considered? 
I'm assuming phosphoric acid-type catalyst 
is being used. Has diluting the catalyst 
with charcoal been considered? 


Wheeler: Mr. Curran, with American Oil, points out 
that they do have the tubular reactors, and they have 
considered adding an inert material primarily on the 
basis of increasing the catalyst life. They may have had 
trouble in the past in removing the catalyst because of 
water getting into the tubes, but apparently they can 
turn the unit around in a pretty short time 


Comment-——Maddock, Ohio Oil: We have the tubular 
reactors. They run to about 45 psi pressure drop, cata- 
lyst life between 100 to 150, and on that basis we haven't 
had any trouble removing the phosphoric acid catalyst 
from the tube 


Banta: | might comment that our catalyst life is in the 
neighborhood of 150 to 200. We press them pretty hard 
The longer you run them, the harder the trouble clean- 
ing, apparently from polymer-like material. Our method 
of cleaning is to drill from the top. Actually, we utilize 
the kerosine diluents to facilitate the cleaning and drilling 
operations. The time it takes to clean is not too satisfac- 
tory. 
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By R. H. ROSENWALD 
Universal Oil Products Co. 


In an earlier irticle in PETRO 


LEUM Prot LESSING thie author pre 
posed a mechanism to explain the in 


hibitor sweetenine 


process for gasoline 
freatment His original data were 
hased on reactions with only one ol 
fin—cyclohexene 
This article reports his latest work 
in this field, and presents the results 
of subsequent experiments with three 
Other olefins l-octene methyl-] ; 
pentadiene, and styrene. The new data 


seem to verify the earlier explanation 


° of the mechanism of inhibitor sweeten 


init 


METHOD of sweetening soul 


O°: 
) gasoline (removal of the mercap 


[his 


scrubbed 


tans) is by inhibitor sweetening 
involves storing the caustic 


fuel for short periods of time in the 


presence of air and a _ substituted 
phenylene diamine type inhibitor, such 
as Universal Oil Products Co.'s No 


Inhibitor. The end result is an air oxi 


Chemistry of Inhibitor Sweeteni 
RK. H. Rosenwald, Perroteum Proct ING 
Vol. 6. N 4, pp. 969-9 Sept lv 





Table 


Chemistry of Inhibitor Sweetening 


Effects of variations 


halo i the mercaptans in a ¢ mCKCC 
gasoline ising the nhibitor s a 
catalyu 

The process offer imple an 
economic method of removing the ur 
desirable mercaptans from motor and 
aviation fuel As a result, many re 
fineries have adopted this method. But 


the explanation of the mechanism in 


volved in the treatment not simpk 
The Basic Reaction 
Ihe reaction involved nhibit 


sweereniny mVe pecn dentihed 
veetening | I lentifed | 


studying the oxidatior f an ylefin 
solution of merc iptan both un the 
presence and the 
UOP No. § 


sumption ol 


absence of causti 
I he 


mercaptan in these ox) 


and Inhibitor con 


dations ts the result of two consecutive 


reaction follow 
( ( | Hi () ( ( (yori 
ie 
( ( OOH KSH > ( COOH 
KSSE Hw) 
' Ke 





Run I 2 3 4 5 6 7 » 
Olefin 1-Octene Methylpentadiene 
(harge, w in grams 
Oletin S* ) she 10.99 64 ”) ) 
n-Butyl mercaptan f 0.‘ Sk ‘ “¢ j { 
UOP Ne Inhibitor ()' ; 19 
Caust Vn . 
Onxidat lata 
Duration of run, hr ; +* i4 i ( 4.5 
Rate of oxygen 
absorption, Mole 
O; mole RSH /hr 0 ( 
Total a rption 
wiles Ost RSH ( j r - 
Ov a ed a 
Me ipta 
Re i 0 ( ( ; 0 
( nversior 
lisuifide ( f } 4 
Moles O 
RSH nsumed " ) 4 i 
RSH msumed 
t lisulfide } ; 
4) Run ade in absence of U.O.P. Ne hibitor 
(b) 20 Weight per c« f sod froxide 
(c) Refinery causti 
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in olefins and caustic 


lhe ove | tor inu 
( ( ‘) RSH ( ( coi KSSK 
HO 
K 
Ihe presence of UOP No. 5 Inhib 


itor (N,N’-di-sec-butyl-p-phenyl-dia 


mine) ties these two steps together and 
cs re-occurring cycle with mer 
iptan consumption 
Reactions are induced by the No 


Inhibitor taking part in an alternating 
oxidation-reduction system, which 1 
immarized below 
CoH 
Re 
Ih emigquinone (or Wurster salt) 
reduced the mere iplan to give 
the mercapto-free radical RS in 
vhich the unshared single electron i 
mified | the dot. [he following se 
quences of reaction or Variations 


]—inhibitor Sweetening of n-Butyl Mercaptan in Olefins at 30°C 


10 i! i2 is 14 
Styrene 
: , ; ; ; } 
0 ’ 
oot 0.049 
(44 of i 
; 4 4 
‘ J 
) 0.4 0 
i ‘ 
; ’ 
x sf 
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Table 2—Inhibitor Sweetening of t-Butyl Mercaptan 
in Olefins at 30°C. 


Kun 15 

Oletin 

Chat ge 
Olefis 
t-Butyl mercaptan 
UOP No Inhibitor 
Caustx 


weight in grams 
13.238 
0.4935 


Oxidation data 
Duration of run, hrs 94 
Kate of oxygen absorption, 
moles O./mole RSH/hr low 
Totel absorption, moles O 
mole RSH 
©, absorbed as peroxide, % 


0.004 


Mercaptan 
% Remaining 

’ Conversion to disulfide 
Moles O» absorbed/mole RSH 
consumed 


& RSH consumed to disulfide 


Styrene 


16 17 13 19 20 
Methyipentadiene 


13.181 
0.520 
0.0437 


13.228 
0.495 
0.0661 
0.0784" 


10.282 
0.473 


10.858 
0 46% 
0.046‘ 


11.046 
0.529 
0.0455 
0.101 


1.01 
1« 


(a) 20 weight per cent solution of sodium hydroxide 





thereo!l, is initiated by this radical to 


omplet step | 


C=( RS 


COOUO 


Se TQ uinone 


The Importance of 
Testing Other Olefins 


In the multi-component system en 
countered in inhibitor 
reactions 
The 


served are determined by 


sweetening, 
theoretically 
actually ob 


numerous are 


possible reactions 
the compara 
tively greater rates of certain reactions 
to the exclusion of other reactions that 
are slower. This fact is especially per 
tinent in the sequence of steps involv 
ing chains, because minor changes in 
conditions can favor or instigate cer 
tain competitive reactions, and there 
by accelerate or retard the 
mercaptan Consumption 

The the and the 
caustic are two factors to be consid 
ered in the explanation of inhibitor 
The the olefin 
particularly, because the 
proposed scheme of reaction was pre 
sented with data obtained exclusively 
with cyclohexene. This paper considers 
the oxidation of mercaptans in three 
other olefins, with the object of veri 
fying the inhibitor 


rate of 


nature of olefin 


swectening nature of 


is Of interest 


sweetening reac 
tions as Originally proposed 
The three olefins employed 


l-octene, methyl-1,3-pentadiene 


are 
and 


styrene. These are examples 


tively, of a straight-chain olefin, a con 


respec 


jugated diene and a reactive monolefin 

For the runs reported in Tables | 

and 3, these olefins were protected 
against rampant oxidation by the ad 
dition of about 0.01 gram of UOP No 
} Inhibitor (2,6-di-t-butyl-4-methy] 
phenol). This antioxidant 
alter the course of the mercaptan ox! 


does not 


dation. It is used merely to 


minimize 
changes in the olefin during storag 
and experimentation 

Using the procedure described in 
the earlier the oxidation of 
n-butyl mercaptan in three olefins and 
t-butyl mercaptan in two olefins was 
The data obtained are 
summarized in Tables | and 2 


article 


investigated 


These Are the Results 


In the absence of UOP No. 7 Inhib 
itor (Run |), a slow reaction occurred 
between n-butyl mercaptan and 1|-oc 
tene. In the presence of 
oxidant (Run 2), 


observed 


this anti 
no oxygen absorp 
tion was The addition of 
UOP No. 5 Inhibitor (Run 3) 


ated an appreciable but slow oxidation 


nits 


of mercaptan, as previously reported 
with cyclohexene. The combination of 
UOP No. 5 Inhibitor and caustic (Run 
4) gave rapid consumption of mercap 
tan and large amount of disulfide for 
mation, These results, in general, indi 
cate that reactions typical of inhibitor: 
sweetening do take place with |-octene 

However, no noticeable reaction en 
sued with n-butyl mercaptan in methy] 
1,3-pentadiene (in the presence of 
UOP No. 7 Inhibitor) as recorded in 
Run 5. The addition of UOP No. 5 
Inhibitor (Run 6) promoted an ap 


See footnote, p. ¥i 


preciable reaction, which was chas 
acterized by considerable oxygen ab 
sorption, low disulfide formation and 
high peroxide formation Under 
UOP No Inhibitor 
prompts the first step of the reaction 

but is not able to 
With methyl-penta 


high olefin reactivit 


these 
conditions 


sequence (Step A) 
complete Step B 

the 
only favors this reaction 
formed 1s 


diene not 
but the per 


ble so 


oxide sufficient! sta 
that 
The oxidation in the presence of caus 
tic (Run 7) and the 


was disulfide 


detectable peroxides are formed 
was incomplete 
that of 


according to the equation 


reaction solely 


formation 


4$RS40O RSSR HO 


It is of that 
capto free radicals cannot be an 
mediate in this latter 
highly diene 


interest to note mer 
inter 
oxidation the 
immedi 


reactive would 


ately radicals, if 


disulfide 


accept free 


the 


any 
formed, to exclusion of 
formation 

The combined effect of UOP No. 5 
Inhibitor (Run 8) gave 
consumption of mercaptan in the short 
time of than 4.5 hours. Of the 
absorbed (0.48 mole 
33% detectable 
It appears that the 
portion of the excess oxygen required 
(above 0.33) mole/mole RSH) ts per 
The 
the 
of the olefin 

In Run 9 
captan in 
UOP No 


able absorption of oxygen 


and caustic 
less 
oxygen moles 
RSH), 


peroxides 


was found as 


greater 


oxidic believed to in 


volve 


reason ts 


reactivity and peculiarities 


a solution of n-butyl me 
styrene (in the abs 


7 Inhibitor) gave 


nce of 
consider 
However 
the mercaptan is not brought into this 
reaction for 91° was recovered afte: 
41 hours. In the presence of UOP No 
Inhibitor (Run 
Ihe 
that the 
from styrene 
the 
l-octene 
of the bond 
fully with the 
and a dialkyl ts formed 


oxidation 
Run Y in 


hydroperoxide 


10). no 


occurred results from 


dicate tree 


radical does not react 


with mercaptan, as it does with 


Instead, the high reactivit 


styrene double success 


competes mercaptan 


R,OO RSH .~ K 
R,OO ( ( » KR 


OOH + RS 
OO -« ( 


UOP 
in the 


No 


chain by re 


Inhibitor tervene 
with the 
hydroperoxide free radical and thereby 
effect 

Ihe effect of 
(Run Il) 
noticeable 
effect of 
tially to 


can 


ction 


stabilization 
UOP No. 5 


was to promote a 


Inhibitor 
but 
the 


essen 


SIOW 
Run 13, 


caustic was 


reaction. In 

refinery 
catalyze 
The combined effect of caustic and 
UOP No. 5 Inhibitor (Runs 13 and 
14) will give typical inhibitor sweeten 
ing at a rapid rate 


disulfide formation 
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K 21 22 23 24 25 26 27 28 29 w 1 
die C yclohexene Methyl! Styrene C yclohexene Methyl 
penta- penta 
diene diene 
{ 
Olef w 4 #79 14 ) l¢ ‘ aif 
RB : ‘ 8 ‘ Ae ‘¢ ‘ . OS 
p ' 
LUOP »® I $4 4 ; ) if ‘ { 
Add ) ) ‘ou ) HY4 ou 
On 
1) fr 
Ka Ky we at ry 
O RSH é 0 
Lot rl 
O RSH : g é : 09 
{) ’ ¢ 
MM - 
Re 
( j Af ‘ ‘ ¢ { 
Moles O 
RSH j x ‘ ~ 7) 
RSH tye ¢ ‘ ) { 
rt) \ ) 
b) th 
c) P ri 
d) M 
e) Th k 
From | I il point ! I mpict easonab| if id I in ul rapid mercaptan con 
desirable t | me iptan con m iptan consumption achieved. Tt Imptty th minimum oxygen ab 
mption ih m mum x n mount { ox n ibsorpt puion nd p side formation 
ption and maximum d fide fk out mole/mole RSH consum The oxidation of n-butyl mercaptan 
mation. Ox n ry n ex vith disulfide formato than 4 ohexene in the presence of UOP 
ids to formation of | Kid i higt Ihe t-butyl m plo f d Nk Inhibitor and ous basic ma 
nv on to disulfide na dd to the olefin th suflicient te il vas efllected in the first four 
on that complet ed dl " form a hydroperoxid ler t experiment reported in Table 4 
position of th f xidic intermed ter 1 wm th hem | juatl Ih of an aqueou lution of 
has taken pl On tl { t th nertn oft t itvi n ’ morn (Run 1) in piperidine 
isti (Run ntl } ird oxidatiton th py he Run ) 4 ! pid absorption ol 
perior result Steyr ) prevent omplet n { al nm hut th decreased disulfick 
Ih ‘ n fin the | ntral fe nhibito i formation. Benzyltrimethy! ammonium 
nm of n-butyl m iptar [ } Ih » Olefin { hydroxide n ncomplete but 
! ius! d UOP N Int \ ! uit f el tins Ste] t { tor { It ipparent 
rn ith iif f i itl n prome n yey t ubstitution {i queou odium 
} hil 1 rf oxic py t th me mv 
particular tyy Is Caustic Required? ment in result 
but does | 1} fi f \ nplet | pid t ton th 
te patt ' ith ‘ f 1 | n" perox | formation and with low 
Ihe difficult ten mm K¥gen absorption is Obtained (Run 
ir t t-butyl m pt j ' ol at mate t ' i met | caustic solution 
onsid lin th pay I} m m { I} italyt fect of part NaOH part iter part 
] ton heth i! | ! nd wrrat i t! 1) Wit in iuist i lea 
n | r ' { { tn th ) latior f " f tion | evident | 
t f ( } lefir i | th t 1, which appre } 
mpt made t 176 led Jit 4 furtl } f f nt tor veel! 
m ipt n tvren j met! fF f ti 7 P f uf , ¢ of "t , xidat 
pentadiene (1 R f th ' met! pentadiene (Rut 
hy { m f i «9 , ke ( mnduct 
Ih I plat el Ru the t m I in rT tI ih In n itt | 
j ~ ) did ‘ ‘ J 1} id tt if rot m of m " rn ‘ pt n on my 
f LOP N Int th t kd from n n on on t r 7ead ht-forw 
if my } . left ol I | ult 
H k in rm n tion to u meth per ! particu 
hemustr nvolved. From pract not il I the methan 
‘ , i i = j in ¢ matic 
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Table 3—Inhibitor Sweetening of Butyl Mercaptan at 30°C, 
Effect of Variation of Caustic 
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Table 4—Oxidation of n-Butyl Mercaptan in Benzene by a 
Peroxidized Thiophenol-Cyclohexene Mixture 


Duration of storage, hrs 
Mixture A 
mi Benzene 


1% Peroxidized thiophenol-cyclohexene 


Mixture B 


Mixture A plus n-Butyl Mer 


aptan 

Misture 
0.1 mi ) 
0.1 mi 
0.1 


‘0 mi. plus 
NaOH 
UOP No. * 


mi 20 NaOH and UOP N 


(a) Equivalents per mi «10 


(+) Equivalents per mi «10°, determined icx 


0 0 


RSH* Peroxide’ RSH* Peroxide’ 


jlometrically 





Table 5—Large Scale Inhibitor Sweetening at Room 


(Time of Re 


( harge 
Olefin 
Weight 
n_ HSH 
UOP No. 5 
1) NaOH 


grams 


Inhibitor 


Products: Yield, % 
N-butyl disulfide 
’ -hydre lohexl n-butyl sulfice 
hydroxyhexeny! n-butyl sulfide 


» 
i 


Theoretical 
yayey 


n 
Boiling pt 


yclohes n-butyl sulfict 
(1) Yields based on 
’) Yield of 
Properties of synthesized trans 
BH. P., 86° (1.4mm.); n,”, 1.4993 
(4) Caled. for C, HOS: C, 63.78: H, 10.70 
(4) Properties of synthesized cy 
B. P., 106° C2lmm.): 1 
C, 69.70; H, 11.70: S, 18.60 
Analysis. Caled. for C,H OS: ¢ 
S. 16.86 
Analysis. Caled. for C.H,S.: ¢ 
H, 10.52; S, 35.44. n,,”, 


mercaptan consumed (4 


trans-2-hydroxycyclohexyl 


lohexy! 
4KRK 
Found 
(%) 6478 
(6) S387. H 
1.4920 


99° (1. 8mm.) 147 


n-butyl 


n-butyl 


Temperature 


7 hrs) 


uwclion 4 


Cyclohexene ( yclohexene 
196 148 
43.2 18.‘ 
2.0 4” 


Methylpentadiene 
317.5 
1s 6 
1.5 


1.0 1.0 1.0 


<9 


14) # 11? 


sc“ 


28 
1.4908 


2mm.) 


1.4992 1.4998 


(11.9mm.) 112° (7 
100 


<< 


(1.0mm.) of 
290° mainly 


about 


43 grams, 0.369 mole) 


sulfide 


compound 


S, 17.0. Found: ¢ 13.82: H. 10.72 
sulfide 

Analysis. Caled. for C,,H.S 
C, 69.80; H, 11.74; S, 18.70 
H, 10.70, S, 17.0. Found: ¢ 


63.04, H, 10.68 


10.18: S, 35.95. Found: ¢ 





the 
the 


decreased oxygen absorption and 


increased disulfide formation 
Where Can Sweetening 
Reactions Occur? 


inhibitor 


sweetening in a single phase system, 


It is possible to realize 
as evident by the results obtained with 
piperidine, a hydrocarbon soluble base 
However, a two phase system gen 
erally is present because the basic ma 
terial normally 


I he 
the 


contains water as a 


component superior results ob 


tained with methanol caustic indi 
cate that ut is desirable to use solutions 
that readily extract the mercaptan, also 
that the mercaptan conversion takes 
place in the caustic phase 

lo determine the course of reaction 
with the mercaptan predominately in 


the methanol caustic phase, the oxida 


94 


sodium hy 
droxide present in amount about equi 
valent the mercaptan (Run ) 
The mercaptan was rapidly oxidized 
apparently either directly by oxygen 
to the disulfide, or by the normal in 
hibitor sweetening sequence. The di- 
rect oxidation to disulfide under these 
conditions is a factor, made evident 
by the results from Run 28 in which 
UOP No. 5 Inhibitor was not present 
One conclude that inhibitor 
can ensue with the mer- 
captan in the caustic phase, but in 
competition to the direct oxidation 
The superior results obtained with 
methanol prompted experi 
ments on oxidations of secondary and 
tertiary butyl mercaptan; the latter is 
particularly difficult to bring into reac- 
tion. With cyclohexene as the olefin, 
sec-butyl mercaptan underwent inhib 


tlon was conducted with 


to 27 


can 
swectening 


caustic 


itor sweetening with greater ease (Run 
29) than with aqueous caustic (Part 1, 
Run 9). But the use of methanol caus- 
tic with cyclohexene (Run 30) 
insufficient to promote much reaction 
of t-butyl mercaptan 

The use of methyl-1,3-pentadiene as 
the olefin with methanol caustic (Run 
31) did effect complete consumption 
of t-butyl mercaptan the results 
(high oxygen consumption, high per 
oxide formation and low disulfide for 


was 


but 


mation) indicate that normal inhibitor 
sweetening is not the major course of 
reaction. The t-butyl 
form mercapto free radicals that add 
the 
from 


mercaptan can 


olefin, indicated by results 
Run 31, but the difficulty 
countered is the inability of the per 
oxide from Step | to oxidize the mer 
captan disulfide 
Step 2 

The presence of caustic is essential 
for Step 2. The favorable results ob 
with methanol 


considered mainly caused by the speed 


to as 


en 


to as required in 


tained caustic can be 
ing up of Step 2 in the sweetening 
sequence that proper 
can be made of the products from 
Step | 

The following experiments, as pre 
sented in Table 4, shows how essential 
caustic is in Step 2. Mixture A was 
obtained by diluting with benzene a 
peroxide-containing solution obtained 
by oxidizing thiophenol in cyclohex 
This solution had a per- 
content period of 20 
hours. Peroxide instablity was brought 
about by the addition of n-butyl mer 
(Mixture B), with the 
captan itself not being consumed. It 
is only the addition of 
Mixture B that gave mercaptan con 
sumption; UOP No. 5 Inhibitor ef 
tected no appreciable mercaptan dis 
appearance. These 
strong evidence of the role of caustic 
in inhibitor sweetening 


so disposition 


ene stable 


ixide over a 


captan mer 


caustic to 


observations are 


Some General Conclusions 


The data presented here establish 
that the nature of the 
is important in determining the effec 
tiveness of inhibitor 
is noteworthy that alterations in the 
minor component of the 
reaction mixture, do have a noticeable 
affect on the rate 


basic material 


sweetening. It 
caustic, a 


and course of re 
action 

The mechanism for sweet 
ening has been based to a considerable 
extent on kinetic and analytical data 
The isolation specific oxidation 


products, as indicated, would be fur 


inhibitor 


ot 


ther evidence supporting the correct 
of the proposed 


products from 


mechanism 
inhibitor 


ness 
Reaction 
October 
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and 
lable 


two 


swecicnin have been segregated 
identified iS Summarized in 
5 in for n-butyl 
olefins 

Ihe identific 
sulfide is of 


mercaptan with 


special int eC 


spec if 


ius 
its formation 


of the 


dentifies 


part sweetening With 
yields of 1! 
ycloh 5 | 


obtained 


cyclohexene 
of 2-1 
fide 


theoretical yield of 33 


ydroxy-c 
were 
pentadiene a 28% 


yield of a hydroxy 


n-butyl sulfide was re ilized 


latter 


hexeny!l 
The 


as excellent 


result can be considered 


confimatory evidence 
[he configuration of the 
cyclohexyl! n-butyl sulfide i 


that of the 


hydroxy 
essentially 
trans form (over SO ) 
This fact is based on infrared compari 
son with a synthetic sample prepared 
by the trans addition of 
captan to 


n-butyl mer 
thi 
a high geometr 


radical 


cyclohe xene oxid 
observation indicates 


cal selectivity in iddition 


{ree 
to double bonds 


With cyclohexens the for 


mation of 


NEWS in VIEWS 


butyl 
(vield 15 in 


of this 


cyclohexyl n sulfide is appre 


Run 1) The 


compound can be 


ible 
formation 
by chain-transtfer 


considered c 1used 


ictions that do not alter the stoichi 
ometry or kinetic treatment of the 
| ( SS 

red the chem 
t ur of 
asoline 
Inhibitor 


that thi 


This papel has consid 


ical aspects of oxidation 
cracked 
No 

markable in 


the 


mercaptans f i 
italyvzed by UOP 
[he process ts r 
effective antioxidant of p-phenyle 
lected Ox! 


ptan The 


ybtained 


nediamine type induces a s 
the merc: 


whic h 


dation involving 
data 


using pure 


presented was 
chemical describ the 
the 


mercaptan 


properties ol intioxidant that 


initiate consumption thn 
oxveen s brought 


the | 


nature otf 


reactions by which 
the 


fects of 


into oxidation cycl nd 


variations in the 


mercaptan, cCausti and olefin 


mercaptans can be involved in a num 


ber of reactions, but under 


conditions, there ts a definite 5 


consisting of a two step sequence h 


Inhibitor Sweetening & 


vhich mercaptans re rapidly and 


cleanly consumed to give true inhibi 


tor sweetenin 
Experimental Information 


ind 


the 


experimental procedure 


( 


papel 
source of olefin ind rr 


tillation ) ire 


(octem 
Styrem 
Methyl-! 

il Corp 


Humphi Wilkinson 
Dow Chemical Co 
Shell ¢ 


‘ ‘ 


pentadien hem 
methyl-1 


l ; 


containing 


}-pentadiene and | ’-methyl 
pentadient 
n-Butyl mer 
1 o 
t-Butyl 
leum Co 
Refinery Cau 
plant operation r ZU wt 


of NaOH 


iptan, Eastman-Kodak 


mercaptan Petro 


Phillips 


obtained from 


solution 
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TO GET THE MOST OUT OF 


THIS 1S THE GOAL OF EVERY REFINER AND HERE IS 
HOW UOP RESEARCH IS HELPING ATTAIN IT.... 


For more than forty years Universal has always considered the broader problem 
been developing improved petroleum re- of helping the refiner get the maximum 
fining processes, to help refiners fulfill the return from every barrel of oil he proc 
nation’s need for motor fuels. Beyond this esses. One of our developments in petro 
primary objective, UOP research has chemicals is striking evidence of this 


Simplified low diagram of Platlorming Process 


Platforming, developed by UOP and introduced in 1949, pioneered the use of platinum in a 
catalyst for refining gasoline and is today one of the world’s most widely used processes. Early 
in its development, our research team realized that Platforming offered a practical means of 
helping meet the chemical industry's growing demand for aromatics. Experimentation indicated 
that, by employing certain modifications in operating conditions, high yields of aromatics 
were possible through Platforming. This was only a partial solution because the problem of 
separation of aromatics in the degree of purity required by the chemical industry still remained 


lo obtain more data on advertised products see page / PETROLEUM PROCESSED 





Udex, developed by Universal in cooperation with Dow Chemical Company, provided the 
answer. It successfully created and applied the separation equipment necessary to concentrate 
the aromatic hydrocarbons produced by Platforming into the form required by the chemical 
industry. This combination of UOP’s Platforming and Udex processes, an outcome of a basi 
research program originally directed toward motor fuels, is an outstanding example of the 


broad scope of UOP research 

Universal research is continuing to develop and make available to all refiners, everywhere, 
not only new and improved processes for producing more efficient fuels for automotive engines, 
but also better ways of utilizing by-products from petroleum. In this way we believe we are 


truly helping the refiner to get the most out of every barrel of crude 


oP UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


mums Forty Years of Leadership in Petroleum Refining lechhloy ———— 
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HOw Ialee INHIBITORS 


CUT DOWNTIME #&% ... AND SAVED 





THIS FRACTIONATING TOWER 


275° F 

















HEATER 


“NALCO 
INHIBITOR OVERHEAD 
CONDENSER 


i 
ACCUMULATOR 


r—* SIDE STREAM 
r—* SIDE STREAM 











540° F 








HEAT 
EXCHANGER 
CRUDE CHARGE 





THE PROBLEM 


Corrosion of overhead condenser 
and tower internals. Because of 
corrosion, early replacement of 


the tower was contemplated. 


rates 
** gee 
ey 


SYSTEM... SERVING 


(lo obtain more 


data 


on advertised 





BOTTOMS 





FFECTIVE -cost 
protection. For example, this refinery not only avoided 


Nalco corrosion control is very low 
the cost of a new tower, but cleaner tower internals actu- 
ally resulted in better fractionation and higher quality 
If like Nalco 


Corrosion and Fouling Inhibitors, ask your Nalco Repre- 


products. you would further facts on 


sentative or write direct. 


NATIONAL ALUMINATE CORPORATION 
6258 West 66th Place . Chicago 38, Illinois 
Telephone: POrtsmouth 7.7240 
CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII! ond ALASKA 
The Fiox Company, inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, $.p.A 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
SPAIN: Nalco Espanola, S.A 


INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE 


products see PETROLEUM PROCESSIN« 


page 142 








Your Guide to . 
Petroleum Processing 








“Clip-n-File" Process Data— 


Need More Octanes? 


Iry isomerization of light. normal parattin 
Atlantic Refining Co Pentafining Proc 


ribed this month 


“Clip-n-File" Engineering Data— 


Tank Capacities 
for spherical and horizontal cylindrical tank 
ormula derivations and conversion tabk 


p. 11S 





Practical Tips for Plant Men 


\ scheme for using an hydraulic motor drive for a 
cooling tan, how to kee p a tool-room dust-tr 

portable lights for night maintenance chores, new 
pairing pumps. See this month's Plant 


Practices, on p. 107 


tricks for 1 


A Case of Magnetism 


The Old Man told Soup Dixon he wasn't “about 
to climb any scaffold” just to show the Bull Pen 
bovs ho velding job. He had an 
idea or twe | is own © tind out what he did 


turnto this n 


Reforming in Reverse? 


to descrih 


Patent th) 


listings of Pate 
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Bull Pen.... 

Editorials .... ideas 
Engineering “Clip-n-File" Data 
Equipment—What's New! 
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Meetings for Oil Men.... 
New Words in Your Reading. 
Operating Trends.... 

Patents .. sas 

Personals 

Plant Practices. 

Process “Clip-n-File’’ Data. 
Readers’ Service Card 
Statistics—Operating Trends 
Suppliers’ News 

What's New!. 
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This Crane valve tight and trouble-free 
after 3 years on severe reboiler service 


Here's the kind of valve performance every just as tight and sure as it did the day it went 
refinery would like to be getting on the line 

When Delhi-Taylor Oil Corp. built the Outstanding performance? Yes, but not 
U.O.P. platformer unit in their Texas refin unusual for Crane valves. You'll find them 
ery in 1953, they installed this Crane &-inch with cost-free service records in practically 
No. &3X 900-pound steel valve on the lines any refinery you visit because Crane valves 
to the reboiler. The valve— a wedge gate type and fittings are strictly quality-made, which 

handles platformates mixed with hydrogen means you get strictly quality performance 
gas at 550 psi. and 900° Ff Call your local Crane Representative for 

What's the story on this Crane valve after valuable help in specifying and ordering 
3 years on this extra-severe service? No valves and fittings for any piping service 


maintenance of any kind ind it's closing Or, write to address below 


CRAN E VALVES & FITTINGS 


PIPE « KITCHENS * PLUMBING * HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


Loo (lo obtain more data on advertised produ ee pa / PETROLEUM PrRoct () hy S¢ 
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BUTANES AND LIGHTER 


CLEAR 





BLENDING VALUES 


Regeneration 


Operating Conditions 


b eedstock 


Process \ ariables 














MAKE 





FRESH CHARGE 
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lsomerization of Normal 
Paraffins 


With Atlantic Refining’s Pentafining Process 


UNFOLD FOR START OF PROCESS DESCRIPTION 


Pentafining Economics—2000 b/sd Fresh Charge to Unit 


Ventane Splitter Ventatiner fotal 














Four Types of Nuts... 
And They All Meet 





or service at high temperatures and high pres 
ures, Bethlehem produces hexagonal nuts in four W 
grades, each meeting ASTM Specification A-194 
The nuts are tapped to Class 2 fit, and come in 
sizes from in. to 2 in 
GRADE! Low-carbon steel. Suitable for non-critical lehem Grade 4 nuts are also ideal for sub-zero 
applications; also for use at moderately elevated . ' 
, service, their 41, marking indicating they meet the ¥ 
temperatures. Carbon 0.15 min, Phosphorous 0.05 : ; : 
;' ‘ impact requirements of Spec. A320 for low-tem 
max, Sulphur 0.05 max. Brinell hardness 120 min : ; ' : 
perature bolting. Nut has minimum Charpy impact 
GRADE 2 Medium-carbon steel specially intended value of 15 ft-lb down to 150 F. Carbon 0.40 to () 
for use at moderate temperatures and pressures 0.50, Manganese 0.50 to 0.95, Phosphorous 0.04 , 
Carbon 0.40 min, Phosphorous 0.05 max, Sulphur max, Sulphur 0.05 max, Silicon 0.15 min, Molyb ’ 
0.05 max. Brinell hardness is 160 min denum 0.20 min. Brinell hardness 248 to 352 - 
GRADE 2H Excellent for high-temperature, high If you would like to have additional information, 
pressure service because it is quenched and tem just drop a line to the nearest Bethlehem office 
pered. Carbon 0.40 min, Phosphorous 0.05 max 
Sulphur 0.05 max. Brinell hardness 248 to 352 BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
\1 


GRADE 4 Molybdenum steel heat-treated For 
severe temperature and pressure conditions. Beth P ' 


BETHLEHEM STEEL 








Champlin’s Orthotiow’ 


FLUID CATALYTIC CRACKER 


Refinery Proce dD or 
THE - = KELLOGG COMPANY 


Third Avenue, New York 17 y 





(1) in 1940 


today. q 





yeration 
NHN! 


more under construction 


a record of installations that is incomparable 
just as all Petrochem-Ilsoflow Furnaces 


are more economically desirable by any comparison. 


PETROCHEM™M-ISOFLOW FURNACES 


Smears sum base SURG «+--+ GaAPACIVV... OUTY 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES 
Rawson & Co., Houston « Wm. H. Mason Co., Tulsa + Lest 


er Oberholtz, Los Angeles + 
Pittsburgh + Turbex, Philadelphia + 


Faville-Levally, Chicago * 0.D 
Flegg, Brackett & Durgin, Boston + G M. Wallac « & Co., Denver & Salt la 
omercia!l, industrial, y de Estudios Tecnicos, Buenos A 


Jociete Anonyme Huertey, Poris, France * 


International Licensees and Representatives: SEIEA-S.A. ( s Aires, Argentine 
Industrial Proveedora, Caracas, Venezuela * Societe Anonyme Beige, Liege, Belgium * Huertey 


italiana $.P.A., Milen, Italy * Birweico Lid., Birminghom, Englond 





PLANT PRACTICES 


Practical Tips and Ideas for Improvin 








g Uperations 


COMPRESSOR AiR COOLED 
«“ FIN TUBES 


POWER 
TAKE-OFF 
~~ 


HYDRAULIC 
MOTOR VAY 
‘ WwW 


OIL PUMP WORM GEAR 
DRIVE 


Oil BY-PASS 
RESERVOIR 


Hydraulic Motor Drives 
Adjustable-Speed Fan 


5 CHICAGO CORP 


‘Portable Lighting Improves 
Carth ' | : _ Night Maintenance Jobs 


lex \ 


} 


y | ANDARD OL ¢ 
b I ! | 





“Throw-Away" Shield 
Cuts Pump Corrosion 


¥ ID} 





Piant Practices 





Hal FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES! 
Atlee War on Dust Invades Toolroom 


1G SPRING, Texas, location of Instead, the inclined met urface 

Standard & Double Cosden Petroleum Corp.'s rm retain little dust and ca ne readily 

Extra Heavy | finery, is noted for its dust and sand cleaned both topside and underneat! 

y storms. This makes good plant and The bins for small parts, which ar 


UNIONS shop housekeeping more difficult than notorious dust and dirt catcher il 
usual. High summer temperatures also also unusual. These are made from 


Available with 
rhe require shop ventilation steel angles and covered on four sides 


screwed or socket 
weld ends. 3000- These special conditions have dic with tackwelded expanded metal 


Ib. sizes Ye" to 3”; tated the layout of the maintenance tions. The bin partitions are of the 


6000-Ib. sizes Yo shop and its equipment. At first glance same material 
to 2” 
- the above picture of a portion of the his construction—-done entirely by 
va shop stockroom may not look differ plant personnel—not only lets dust 


ent from many other stockrooms fall through but also improv light 
ORIFICE | 


However, note the large tool racks for ing. Even the bottom bin in the middle 


UNIONS air hammers, jacks, turbine cutters row its adequately lighted 
and other equipment. Made from con torying. The expanded 


ventional structural shapes, these have struction also assure 











With secre wed or 


socket weld ends 
no large, flat areas to collect dust of air for ventilation pur 
4000-Ib. and 6000 B ‘ lect | 


Ib. service 
\ a SUCTION SIDE 
a OF FAN 
CASING 
MALE & FEMALE | 


UNIONS 


With steel-to-steel, 
bronze-to-steel, stain 











DEFLECTOR PLATE 








less tcel-to-steel of 


‘ r FAN SHAFT 
orice F 4000-1Db j 


eens only 
UF 
(FULL STAINLESS & B | | 


FULL ALLOY SPLIT SLEEVE 
STEEL UNIONS 


With screwed of Protective Sleeve Cuts Corrosion 


000-lb. and 8000-Ib | 


service j 
| duced draft fans at the casing seal Metallizing is usually only a tempo 


WRITE FOR CATALOG 56 | 


Showing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE & 
FITTINGS COMPANY 
150 MILL ST. - CATAWISSA, PA. 























1UK 


os ER FLUE gases have a way shaft diameters have been reducca 


of corroding the shafts of in much as one inch by tl rrosion 





The culprits are corrosive fluids, such rary solution, and then may be 
as sulfuric acid, which condense from effective. The shaft must 


eventuall 


the hot flue gases when they contact be replaced But Humbk nl and Re 


condensates settle on the shaft just solution at its Baytows 


ines 


| cold infiltering air. These corrosive fining Co. has developed an effectiv 


inside the fan casing. In some cases consists of a simple, shop-made 


To obtain more data on advertised products see page 142) PETROLEUM PROCESSIN«E 
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Simple Mop Rack Improves 
Housekeeping 


\ SIMPLE, | 








EMPLOYMENT 
OPPORTUNITIES 


UNDISPLAYED RATE 








CHEMICAL 
PROCESS 
ENGINEERS 


SOUTHWESTERN 


ENGINEERING CO. 








AREA ENGINEERS 


Recruiting Supervisor, Box 141 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 








MAJOR 
108 
ADVANTAGES 


now offered by 


DU PONT 


op eeeee 
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4-4 


Saves 


ai 


Process Designers 
Process Equipment Designers 
Power Designers 
Instrument Designers 


Mr. T. J. Donovan 
Engineering Department 


Better Things for Better Living 


through Chemistry 


EI. du Pont de Nemours & Co. Inc 


Behe Wilmington 98, Delaware 
eAgyey 

j + 
Sebi = 
tee aaa 


$5 baste isit “44 
4 ¢ 


ae 
bie ae ee 


ratte 
Hg sitter 1ft; rt 





Stainless Steel reduces sulfur corrosion 
in Sunoco fractionating tower 


The picture was taken at Sun Oil Company’s i, 
Marcus Hook, VPa., refinery. The fractionating s 
tower | wed for distillation of catalytically 
cracked gasoline at about 650° F. and 10 psig 
This is one of the older towers in the refinery 
and sulfur corrosion made it necessary to reling 
‘The job was done with Stainless Steel, Type 304 
\4” thick plates, welded into sections 
Nothing can equal Stainless Steel for its desir 
able combination of chemical and physical proper 
tic corrosion resistance, surface smoothne and 
density, strength and ease of fabrication. Think of 
Staink when you design or re-build. Think of 
USS Stainless Steel when you buy 
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TATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND ~- COLUMBIA GENEVA STEEL Div 
TURE DIVISION, PITTSBURGH «+ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATE TEE PPLY 
wiTEO STATES OTee fxrPort wrany. ete yore 


USS STAINLESS STEEL 


SHEETS ~« STRIP * PLATES ~ BARS BILLETS « PIPE « TUBES WIRE SPECIAL SECTIONS 
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BULL PEN 





A Case of Magnetism 


Soup, I'm not about to climb that scaffold.” 





POWERFUL VERSATILE SULVENTS 


for polymers, copolymers, 
hydrocarbon gases, and many 


other organic compounds 
HIGHBOILING, STABLE, COLORLESS 


now...on stream from 
GAF’s new high 
pressure acetylene 
derivatives plant at 
Calvert City, Kentucky... 


BUTYROLACTONE 


H.C — CH, 
| | | aSaec, tas pt. 
H.C C=0 209°F Solubie in 
\ / water, alcohols, 

0 benzene, etc, 


SOLVENT; 

for polyacrylonitrile, cellulose 
acetate, polystyrene, shellac, etc. 
Selective solvent for acetylene in 
gas streams, Solvent in paint re- 
movers and petroleum processing. 


OTHER USES: 
Chemical intermediate for aliphatic 


2-PYRROLIDONE 


H.C - CH, 

cae | m.p. 25°C, b.p 
° 245°C, flash pt 

H.C C=O 290°F. Sotubte in 
\ / water, alcohols 
N benzene, etc 


H 
SOLVENT: 


for polymers,- Chlordane, ODT, 
d-sorbitol, glycerine, iodine, and 


sugars 
‘@ 


POLYAMIDE CONDENSATION 
POLYMER: 


ne 


N-METHYL-2- 


PYRROLIDONE 


H,C oe CH, ‘ 
| f.p. 2 b.p. 


f 
: 
afte 


i 


and cyclic compounds. Cellulose Polymerizes to a high molecular 


acetate swelling agent for films weight, linear, nylon-like polymer, 
and fibers, INHCH,CH,CH,COl, 


é : 3 ; ; 
, ns é 
‘ A é e 
: A ¢ 
a ‘ Fx, mak 
+s ° * pa 


B 


These solvents are available in drums and tank car quantities. 


For technical 


infcrmation, ANTARA. CHEMICALS 
price schedules 
ANTARA ,-ENERAL a. | ee. oe ener. 2208-2 Benes, | 


and samples 
 gaf | (om Veseahael x. 


write to: 
o obtain more data on advertised products see PETROLEUM PROCESSING, October, 1956 





Do You Know These Words? shes, i a ecahiian ieemciaas 


movers, printing inks 
As a chemical inter 


By B. H. WEIL 
Manager, Information Services 
Ethy! Corp. Res. & Engrg. Dept. 

Detroit, Mich. 


ved im resins, in 


rubber acceler 
ind various 
uch as poly 
clohexanone 
Cyclohexanone oups for the 
( vclohexanone, pronour “sigh clohexanon oduced by the 
heck h-known 

() 


hone anol 


Methy! Methacrylate 


Methyl methacrylate 


Ketone ’) ruin ( I m I { ‘ i 1, be 
meth-ih! ack n 


from 


ot the 

petrochemicals uch a 
nylon, but wot i 

i chemical 

Thi 


une able 


unique hem il 


An xcellent 


material 
oduct and 


wth 1s 


aie TIc 
eo! petting 


{ .cnange™” 


H OH 


TURN uaa PROCESSING i A 
| 


PERMANENT LIBRARY 





TABLETED 


SPHERICAL 


HARSHAW CATALYTIC CHEMICALS 
has the facilities for producing carload quantities of SUPPLIED BY HARSHAW 


PREFORMED CATALYSTS Aluminum Nitrate Cobalt Nitrate 


Copper Nitrate Manganese Nitrate Solution 
to fit special process requirements 
Metallic Soaps (Cobalt, Manganese 
Hydroforming Dehydration Nickel Carbonate Nickel Formate Nickel Nitrate 
Cyclization Desulphurization Nickel Sulfate 
Oxidation Alkylation 


Dehydrogenation Isomerization 


Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will 
Hydrogenation assist you in developing the best and 
most economical catalyst. If you 
have a catalytic process in the devel & 
opment or production stage, a dis 


cussion with us may prove beneficial 





THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 
Chicege + Cincinnati + Cleveland + Hastings-On-Hudson, N.Y 
Detrolt + Philadelphia + Pittsburgh 


* Houston + Los Angeles 


(lo obtain more data on advertised products see page 142 PETROLEUM Proc! 





Petroleum 
Processing’s 


C) SPHERICAL TANK CAPACITIES (Completely Full) 


TOTAL VOLUME TOTAL VOLUME 


6aqanea6éo2 o 


0.524 3.88 24,479 180,980 
4.189 31.63 . 26,522 196,490 
14.14 104.8 28,731 212,850 
33.51 248.3 . 31,059 230,100 
65.45 484.9 : 33,510 248,260 
113.10 837.9 le 36,087 267,350 
179.59 1,330 ‘ 38,792 287,390 


268.06 1,986 . 41,630 308,420 
381.70 2,828 : 44,602 330,440 
523.60 3,879 . 47,713 353,480 
696.91 5,163 ° 50,965 377,580 
904.78 6,703 . 54,362 402,740 
1,150.3 8,522 . 57,906 479,000 
1,436.8 10,644 ° 61,601 456,370 10,972 


1,767.1 13,092 . 65,450 484,890 11,657 
2,144.7 15,889 p 69,456 514,570 12,371 
2,572 19,055 ° 73,622 545,430 13,113 
3,054 22,626 : 77,952 577,510 13,884 
3,591 26,604 ° 82,448 610,820 14,685 
4,189 31,033 ° 87,144 645,610 15,521 
4,849 35,924 91,953 681,240 16,378 


jDsuOZIIOH| pun “jo214904dS —SzLIDVdVD ANVIL 


5,575 41,302 ° 96,967 718,380 17,271 
6,371 47,200 . 102,160 756,860 18,196 
7,238 53,623 : 107,540 796,680 19,153 
6,181 60,609 : 113,100 837,890 20,144 
9,203 68,181 . 118,850 880,480 21,168 
10,306 76,352 - 124,790 924,490 22,226 
11,494 85,154 : 130,920 969,950 23,319 


12,770 94,607 . 137,530 1,018,900 24,495 
14,137 104,730 ‘ 143,790 1,065,300 25,611 
15,599 115,570 ° 150,530 1,115,200 26,811 
17,157 127,110 . 157,480 1,166,700 28,049 
18,817 139,410 ’ 164,640 1,219,700 29,323 
20,580 152,470 ° 172,010 1,274,300 30,636 
22,449 166,310 ° 179,590 1,330,500 31,987 











Full Tank 


Partly Full Tank 


Note: When A is greater than r, subtfact the computed volume 
from total sphere volume to obtain liquid volume 


Conversion Factors: | cu ft 
on Horizontal Tanks Turn Page 
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Processing’s 


HORIZONTAL CYLINDRICAL TANK CAPACITIES (Completely Full) 


UNIT VOLUME | ft of length How To Figure Tank Volumes 


Full Tank 














0.785 5.872 L a" 
3.142 23.504 . . 
7.069 52.880 V <= LA <= Lrr* = LnD?/4 
12.566 94 000 


19.635 146.88 Partly Full 


28.274 211.50 ——— 
38.485 787.89 
50.266 376.02 ee re 
63.617 475.89 ; i 
l - 


te 78.540 587.52 








" 95.033 710.90 LA, where A = (4h2/3) V (2r/h)—0.608 
2 113.10 846.03 
13 132.73 9972.91 
14 153.94 1,151.5 for estimating purposes.) 
15 176.72 1,321.9 Notes 


(This equation is a close approximation, adequate 


When A is greater than r, subtract the com 


TANK CAPACITIES — Spherical, and Horizontal 


1% 201.06 1,504.1 puted area from the total cross-section area 
7 226.98 1,697.9 of the tank. Multiply this liquid area by the 
8 254.47 1,903.6 tank length to obtain volume of liquid 

"9 283.53 2,120.9 
26 314.16 2,350.1 
Conversion Factors: 


eacemhen snmininamthescandes tunmued 1 cu ft = 7.48052 gal == 0.17811 bbl 











HORIZONTAL CYLINDRICAL TANK VOLUMES (Partly Full) 
Unit Volume (gal/ft of length) 





DEPTH OF LIQUID, IN. 
21 24 277 30 


73.50 | 

31.49; M81) %72 
3745 42.54) 47.09 
42.51 | 486.90 55.00 
47.01 SAA?) 61.81 
51.08 5949 67.90 
54.48 64.11 7345 
58.39 68.42 78.59 
61.71 7245) 83.41 
64.87 76.27 87.97 
6787) 79.91 92.30 
70.75 83.39 6.43 
73.52 86.73 100.39 
76.18 | 89.94 104.20 
78.74, 93.04 107.87 








DEPTH OF LIQUID IN. 
7s 78 8) 


211.52 

23946 245.09 

262.66 271.33 | 787.90 

263.44 294.28 > 321.03 | 327.06 | 330.49 

302.50 315.18 348.89 | 358.22 366.23 | 372.52 | 376.02 

320.28 334.54 373.99 385.48 | 396.47 406.11 414.38 424.48 

337.03 352.73 d 397.16 410.81 423.76 435.87 | 447.00 465.51 475.9 
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YOUR LOW-COST KEY 
TO HIGH OCTANES 


CATALYSTS — Specific type for your problems. 
SELECTIVITY — Superior yield at high octanes. 
STABILITY— High activity with long life. 
DURABILITY — Tolerance for moisture and nitrogen. 


REGENERATION —To extend norma! life or 


recover from upsets. 


For further information on Catforming, write or wire 
The Atlantic Refining Company, P. O. Box 8138, 
Philadelphia 1, Pennsylvania. 


it’s the CATALYST that counts ATLANTIG. 


lo obtain rmieore 
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| THE GASE OF THE 

apades in 

industry PERIODIC PUMPING PROBLEM AND 
THE PATIENT PLANT ENGINEER 


“... ub glub bedubtub 
(this situation’s becoming impossible),"’ glubbled Barney, 
the patient plant engineer. 


“Ub tub ud ub tub ud ub tub 

(I’ve tried and I’ve tried and I’ve tried),’’ bubbled Shorty, 
his faithful, conscientious assistant, 

“Bud dub pubs wud hubtub dub slubb 

(But the pumps won’t handle the sludge)—it ruins them 
every time.” 


“Wub, subtub’s gub tub bub dub 
(Well, something’s got to be done),"’ answered Barney. “‘Or, 
I'll lose my patience AND YOU'LL LOSE... well, you'll 


be an ex. faithful, ex-conscientious assistant plant engineer.” 


With that, Shorty stubbled away ... in the direction of his 
office and citalog files. 


* 
7 
CP 











— 


“1've got it,” shouted Barney. “It 
says either an SK Jet Eductor 


So he calied in his nearest SK 
Sales Engineer who made an on 





or Syphon is good for pumping 
liquids where solids or semi- solids 
must pass through the apparatus 
and is ideal for use where pumping 
is periodic.” 


the-spot survey of the situation 
and, because of certain special 
considerations, recommended the 
use of an SK Fig. 264 Water Jet 
Eductor 
































PATIENCE REWARDED 


it paid to be patient. Now, the recurring drainage 
problem has been solved, simply and inexpen 
sively. The SK Fig. 264 Water Jet Eductor uses 
pressure liquid, entering the eductor through a 
nozzie, to create a vacuum in the line which 
causes the suction liquid to flow up into the body 
of the eductor where it is entrained and dis 
charged. Solids and semi-solids present no 
problem. Since there are no moving parts and 
the eductor is seif-priming, the jet is ready to 
operate when required 


MORAL: 


Get acquainted with 
all types of SK Jet 
Apparatus. Send for 
a copy of Condensed 
Bulletin J-1 

Make use of a 
qualified specialist, 
your nearest SK 
Sales Engineer. 
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William W. Ridenour has been pro 
moted to superintendent of lubricants 
and process products at General Petro 
facility. He 
process products plant foreman 

D. G. Baldwin has been made lubri 
Vernon. He was 


lube and 


leum Co.'s Vernon Was 


cunt coordinator at 
previously grease drum plant 
superintendent 

Ralph D. Beck has been appointed 
civil engineer at the Lorrance refinery 
succeeding L. E. Battelle, who retired 
recently. Beck has held the positions 


of drattsman-supervisor and assistant 


ivil engineer 

William B. Plummer has retired as 
president of Indoil Chemical Co 
sidiary of Standard Oil Co. (Ind.) Jay 
H. Forrester hut 


will become 


sub 


has succeeded him 
president of Amoco 
that takes 


Indoil and Pan American Chem 


Chemicals Co. when firm 
over 
later this year. Amoco 1s 
Hidalgo Chemical Co 

Standard 


was in the develop 


cals Corp 
the former 
been with 


Plummer has 


for 26 years. He 
ment and patent department and the 
chemical products department bet ore 


becoming Indoil’s president in 1949 


L. A. Curran has been appointed as 
sistant Vice president manutacturing of 
Aurora Gasoline Co. He was formerly 


general manager of refining opera 


tions. This post has been assumed by 
P. A. Blasco, who was assistant gen 
eral manager of refining operations 


I. J. Oleszko has 


superintendent to 


moved from op 


erations assistant 
manager of operations 

Harry Murphy has been promoted 
day cracking 


from foreman of the 


plant to operations superintendent 
foreman is Rus- 
sell Murphy, who was cracking plant 


foreman 


His successor as day 


Five processing superintend nts 
Oil 
Co.'s new refinery at Wilmington, Del 

Raymond M. Camp, who was form 
erly 


isomerization at the 


have been named for Tidewater 


superintendent of alkylation and 
Avon, Calif re 
finery 


Lloyd E. 


man of the 


Forbes, fore 


Avon 


previously 
catalytic cracking 
plant 

M. David Haynes, 


process design engineer at the Bayonne 


who Was ¢ hic I 


refinery no longer owned by the 
company 
Robert M. 


visor of the 


Hunt, 
Bayonne 


formerly super 


paraffin and 


lubricating department 


FE. L. Raun, previously process 
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ESSOMAN MOVES TO CARTER 1: 
and director of Esso Re 
president and director. He 


a i Vict 


Carl O 
search and Engineering Co., has 
will take charge of re 


Tongberg, formerly vice-president 
joined Carter Oil Co 
search Carter cat 


ries on for producing affiliates of Jersey Standard 
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superintendent and acting mechanical 
superintendent at Bayonne 

[he new refinery’s superintendent of 
engineering, maintenance and con 
will be Robert B. Beattie, 


coordinator on the 


Struction 


who was refinery 
project 

R. S. Stanfield, formerly 
hiel 
hiner 

Dr. 
pointed superintendent of technology 
He headed the research 


Bayonne 


Bayonne’s 


enyinect ha been named re 
representative 


Arthur W. Lewis has been ap 


laboratory at 


Reese H. Vaylor has been elected 
chairman of the board of | Oil 
Co. of California. Taylor is also chief 
executive of the company 

W. L. Stewart, Jr., formerly 


vice-president 


enor 
elected 
A. C. Rubel, 


vice-president in 


has been vice 


hairman of the board 
who was charge of 
exploration and production, has been 
elected president of the company 
Director of | earch, F. L. 
Hartley, has imed 


dent 


nions re 


been n vice-presi 


Dr. Charles L. 
elected a 
of Esso Research and Engineering Co 
Dr. Carl O. Tongberg, 
vho has joined Carter Oil Co 


Fleming has been 


vice president and director 


He succeeds 
director of the 


Fleming's post of 


products research division has been 
taken by Dr. Miller W. Swaney, tor 
merly director of the Enjay Labora 
tories. He has been succeeded at Enjay 
by Elfried F. H. Pennekamp, 


moves up trom assistant director 


who 


Harold J. Rose has been appointed 
coordinator of chemicals research. He 
has held this position on a temporary 


hasis 


Robert M. 


made 


Shepardson has been 


manager of a division within 
Jersey Standard’s marketing coordina 
His 


deputy coordinator of petroleum prod 


tion department former post of 
ucts and medical research at Esso Re 
search has been taken over by Dr. 
John G. McNab. Dr. Neil V. Hakala 
has assumed McNab’s old job as as 
director of the 


ociate products re 


search division 

Hakala’s 
rector is George A. Rial, who was a 
staff engineer in the engineering group 
of the 


successor as assistant di 


manager's office 


hr. A, 
hiel enginect 


Upson has been appointed 
general engineering de 
partment, of Standard Oil Co. (nd.) at 
Whiting, Ind. He was chiet 


nwineect in the cnyuineecriny 


assistant 
process 
division, and this post has been taken 
by Otis J. Thompson, Wilbert J, Bux- 
ton succeeds Thompson as head en 
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wineer in charge of the lube onl and 
isphalt section 

Upson has taken charge of the pro 
cess engineering division. He replaces 
Harold M. Romig, who has retired 

In the technical service divisions of 
the Whiting refinery, Robert O. Me- 
Kinley, Robert J. Austin, and John H. 
Lovett have been made section leaders 


McKinley 


finery 


will be leader in the re 
Austin in 
heavy ols, asphalt and ammonia divi 


on and 


economics division 


Lovett in the light oils 

division 
William L. 

Crowther, and 


Nemac, Robert H. 
Francis J. Citek have 
been named group leaders. Nemec will 
be in refinery economi¢s, Crowther 
and Citek in light oils 

Robert W. Klipp Was been appointed 
veneral 


foreman of the analytical 


laboratory, 


John FE. Ford, Jr., has been elected 
hairman of the board and chief ex 
ecutive officer of the U.S. Oil & Re 
fining Co., lacoma, Wash. One of the 
founders of the 
company Ford 
has been acting 
as an advisor to 
the firm for the 
past 18 months 

He has 
connected 
Sinclair Refining 
Co., M. W. Kel 
logg Co and 


Houdry Process 


been 
with 


( orp ovel the 


Mr. Ferd 


past 20 years 


Warren Wilson has become head of 
evaluate safety policies 
Standard Oil 


He was as 


i project to 


and practices of Esso 
Co.'s East Coast refineries 
sistant general superintendent at Esso's 
Bayonne refinery. This post has been 
filled by Charles Sweope, formerly of 
the Fast Coast technical service 
division 

Selby Harney succeeds Swoope 


assistant general superinten 


and 
his post 
dent at Bayway, has been assumed by 
Bill Sheridan. 

Sheridan leaves the job of employe 
relations department head to Douglas 
Bates, 


sistant s 


serving in the as 
This has taken 
by John Ashbaugh, who moves from 


who was 


past been 


head of the communications and re 
search division of the department 

Bob Finigan, head of light ends de 
partment at Bayway, has been trans 
ferred to the Everett refinery as 
mechanical superintendent. His suc 
cessor at Bayway is Al Connollee, who 
was supervisor of the No. | 


cracking plant 


catalytic 
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L. C. Shultz has retired from Shell 
Oil Co. to open offices in Houston as 
a consultant in instrumentation. Prior 
to retirement he instrument en 
gineer in charge of new construction 
projects 

Shultz 
the Houston Instrument Society 
later 


was 


was a charter member of 
which 
Section of 
the Instrument Society of America. He 


is now vice-president of the Section 


became the Houston 


J. A. Anderson, Jr., has been pro 
moted to research associate in the 
research and development division of 
Humble Oil & Refining Co.’s Baytown 
refinery 

E. W. Bowerman has been made as 
sistant division head in research and ce 
B.S. in 
chemical engineering from South Da 
kota School of Mines and a Ph.D. in 
chemistry from Ohio State University 

Anderson 


velopment. Bowerman holds a 


received a chemical en- 
gineering B.S. from the University of 
Illinois and an M.S 


State University 


from Pennsylvania 


B. R. Dorsey has been named co 
ordinator in Gulf Oil Corp.'s manufac 
Pittsburgh. He 


supervisor 


turing department, in 


was formerly scheduling 


and cost control in the department 


FE. J. Kirberg 


and he succeeds the late 


Dorsey's last post in operations was 


as manager of the Venezuela Gulf Re 


fining Co.'s refinery at Puerta La 
Cruz. He held this job from 1948 until 
his transfer to Pittsburgh in 1955 

He holds a chemical engineering de 
from the University of Texas 


1940 


uree 


which he received in 


Bach, 


services for 


Norman G. 
engineering 
Chemical Co., at 


supervisor of 
Monsanto 
Texas City, has been 


named president of the newly of 


ganized American Association of Cost 


Engineers 


W. J. Anderson has joined the staff 
of Standard Oil Co. (Ind.) in the gen 
eral engineering department, projects 


division, as a head engineer. He 


formerly with Commonwealth Oil Re 


was 
fining Co. as an executive assistant 


Clewell has been 
Socony Mobil Oil 
succeeding Dallas R. 
Lamont, who continues as director of 


Dr. Dayton H. 
named manager of 


Co. laboratories 


research, Clewell was previously man 
ager of Magnolia Petroleum Co.'s field 
research laboratories at Dallas. In his 
new will be in charge of all 
laboratories—at Dallas, Pauls 
boro, and Brooklyn, N.Y 

Dr. C. Iwan Alexander, supervisor 


post he 


Socony 
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of exploration research division at the 
Dallas laboratories ha 
Clewell there 


succeeded 


Jay Olvey has been made assistant 
refinery manager at the Cheyenne 
plant of Frontier Refining Co. Hallis 
Spencer has become process foreman 
at the No. 2 plant, and Tom A, Kirk 
has taken the same post at No. 1. G. 
Palmer Long has been made maint 
nance and 


construction superintend 


ent 

Francis G. Hester has been made 
maintenance and engineering superin 
tendent of Great Northern Oil Co.'s 
Bend, Minn., refinery. He has 


with the 


Pine 
been 
company since 


1955 and served 


as chief engineer 
and assistant 
maintenance sup 
erintendent 
Betore joining 
Northern 


was 


Great 
Hester 


enreinect 


chiet 
ind 
maintenance sup 
erintendent for 
Southern 


Chemical Corp... Corpus Christi, Lex 


Mr. Hester 
Gsreat 


Dr. Warren L. 


made 


Jensen has been 


director of the newly created 


petroleum products division in the 
development and research department 
of Continental Oil Co. at Ponca City 


He was formerly director of the cen 
tral research division 

D’Arcy Shock, formerly supervising 
research chemist, has succeeded Jen 
sen in the central research division 

David B. Burrows, who was super 
vising research engineer, has been pro 
moted to director of the newly tormed 
technical services division 

Horace E, Luntz has been appointed 
technical assistant to the manager of 
development and research 
managers have 


Five been appointed 


lor six new cdivisions m a 
Sinclair Refining 
Co.s manutacturing department 


R. EF. Howe, 


who will advise on 


operating 


reorganization of 


processing division 


Improving Opera 


lions of existing equipment and ap 


prove process design work in future 


projects 
J. EK. Bell, 


tenance 


and 
will 


engineering for existing refinery equip 


envinecrinys main 


division 


who direct 


ment and approve engineering on 


future projects 
G. F. Kuhn, 


division, who 


refinery production 


will handle crude and 
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project evaluations cost studies, and LESS ‘“1 OST TIME’’ 
study of long-range projects dealing 
vith overall department economics = 

K. A. Beach, asphalt and chemicals with AIRETOOL 


division, who will supply asphalt 
products and chemical products to the You'll keep plant production and efficiency 
respective departments and approve way up... practically eliminate costly down- 
time due to tube failure, with AIRETOOL 
eS and greases . 
A. D. HM, lube oll production divi Condenser Tube Maintenance equipment 
ion, who is responsible for all lube Even at ‘‘turn-a-round” time, lost stream, 
oil and wax matters, approval of all time is kept:to a minimum. Repair, removal 
lubricating and grease formulations and replacement of tubular equipment is 
pein — of barrel house and lab accomplished faster, easier and at less cost 
"ke oll also manager the sixth with AIRETOOL equipment on the job 
division, light oil production, until a Don’t wait... investigate all the advan- 
permanent manager is named tages of ATRET( OL Condenser Tube Main- 
Harry A. Jackson, recently retired tenance Equipment now, There's a precision 
from Tidewater Oil Co. has been built AIRETOOL tube maintenance tool for 
elected president of American Petro every type of tubular construction. See your 
fina, Inc., an affiliate of Petrofina nearest AJRETOOL Representative today 
~~ a ae or write AIRETOOL MFG. CO., Springfield 
an ; a Ohio, for information 





specifications on ill product except 
Tr 


Water for 
« than +4 
ending in 


position of 





IC president and 
general manager 
of the eastern di 
sion -_ 

During this od 
tume he was also 
president of Sea 
ide Oil Co., Cali 


fornia subsidiary ot lidewater: and 


INTERNAL MEW PUSH-TYPE 
TUBE CUTTER INTERNAL TUBE CUTTER 
quickly remove damaged o1 for non-ferrous tube » tol OD 
leaky tube Cuts through steel cuts through tubs heets 1 to 4” thick 
or non-ferrous tube sheets to Operats or our own air or electri 
4” thick. Air or electric driven motor 
motor 


Reh) aol) 


CONDENSER CLEANERS 

outside mounted, direct or geat 
driven. Powerful fast lightweight 
lightly sealed or comple tely plugged tube 


Mr. Jackson 


" 
i 
t 
i 
' 
i 
' 
: 
i 
I 
I 
i 


i vice-president and director of Tick 

Wate lankers In the Flying 
A- Co Hemisphere Transportation 
orp., and lide Water-lran, Ltd 





Herbert Spencer, founder and forme: 
president of the Asphalt Institute. has 
1 trom the Institut In his | 
nono! i $3000 fellowship has 

hed at 
Univer 

f bh Esso 

Standard Oil Co 


vhere he was em 


retires 


in flushing system cools drill, rerm« 
In en 


—= 

CONDENSER TUBE 

EXPANDERS 

parallel rollir 4 

feeding bal 

thrust. Rolls t o AIRETOOL MIDGET CLEANERS 

iniform thickr WILT for lightly caled tube Small powr riul 
excellent for cleaning small tule with ex 


ployed from 1912 
lo 194] 

H interest in 
isphalt began at remely short radii turns or hairpin bend 
the outset of the 
Automobile Age 
the first decade of 


sS ‘rg 
4 
this century. He Spencer [ “ : 


v: | . 
joined the old . MANUFACTURING COMPANY 
Standard Oil Co. of New York in 1908 Sie 





Pees eeeeaeuoesoenoeoeooaooaoeoeoe—n—°™" Tt. 
Leeeeeeeeeeaeaeeaeaeea® 


i i onsulting engines 0 vecifica SPRINGFIELD. OHIO 
ions for asphalt an is u in high 





way construction. Four ar ster he 
ioimed Esso Standard il 0 I he 
Asphalt Institute was established in 


git QAl > . Was 71 | Send for Bulletin 9, ilustrating 
1919, and in 1941 Sp ncer iS Name’ the complete new line of AIRE root 
ts first full-time president Tube Cutters, cleaners, expanders 

accessory and specialty tools 
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AUTOMATICALLY 
BLENDS TWO FLUIDS 
IN ACCURATE 
DESIRED PROPORTIONS 


LEGEND 


FLUID A FLUID 6 
Fluctuating Inlet Fluctuating Inlet 
Pressure Pressure 


FLUID A FLUID 8 
Constant Equalized Constant Equalized 
Reduced Pressure Reduced Pressure 


FLUID C 
Blended Fiu'd of 
Derived Choracteristics 


Eliminates necessity of measuring given quantities and batch agitation. 

No vapor loss in gasoline blending. 

Reduces blending process expense. 

E 4 Pointer and scale device affords simple method of accurately controlling 

Sizes Available—3”" and 6” flanged iron . : 

ot percentages of inlet fluids to be blended. 

(3” C,= 84 ® Successfully used for over 10 years. 

Ce = 

Aawwrery—% 1% m Pressure sating 168 esl The Fisher Type 430 Blending Valve will accurately blend two liquids in any 
proportion, holding the blend ratio constant and independent of variation in 
pumping pressure by action of the equalizing pressure regulator. It is suitable 
for blending any fluids of moderate viscosity which do not carry suspended 

& any y y suspe 

solids and which flow at relatively constant temperature. A great number have 
been installed in refineries and bulk plants for blending different grades of 
gasoline to obtain a higher octane grade 


SPECIFICATIONS 


Capacities 30 to 900 gpm 





The blending unit employs the principle of parallel metering of the fluids 
through two orifices whose rates of area may be varied, while at the same time 
holding the pressure drop across the orifices at the same value. Thus, the ratio of 
the two orifices areas is in direct proportion to the bleed or ratio of the two 
flowing streams 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA . WOODSTOCK, ONTARIO 





LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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S&J Reorganizes Operations 
Berkel 


lormatior 


Shand & 


Ca nas res 


iniZatlo ol Jurs 
ulted wu 


priney 


Jurs 

n nNarge ol 
R.M 
dent 
Rapid cCAp 


equi ment 


division 
McCauley 


firm s 


hinance 
Bruc (ys 
Young remains th presi 
ansion 
line has 
the 


new 


mia 


to house electrical product 
Berkeley re 
for 


i} produc l 


mia plant in 
mothe 


xpansion of mechani 


main plant 
division 
Bruce G. Met 


the 


uule no Na 


tuken Ove! finance division 


mechanical 
Qil Co. of ( 


Lime i 
Standard 
ha 


ivent 


one vith 


ihfornia Hy 
hasing 
Manufacturing Co 


industrial 


enyineec! 


been al 
Curtis 
ot 
versity of (¢ 


ilso 
for 


SOI 


sistant pure 


prot 
the | 


management 


enginecring al 


ni ahitornia ind 


enyineel 


UOP Sets up Petrochemicals Unit 

A new department at | 
Co. will handl 
ipplication of petrochemical process 
by The depart 
will M. D. Gil 
ile V pre 


niversal Oj) 


Products commercial 
| 
the 


function 


censed company 


ment under 
hrist 
with 


tiviti 


proce . 
W 
Mr 


sistant m 


ident 


H Grote directing it 
Csrot Nid 


ol 


laboratorn 


former! i 


inagel the research and 
development 

In another ce 
| R. Kanhofer 
of the Riversid 


LOP 
manayel 
ha 


ol ( 


velopment al 
former! 
it] 
named a int » ¢ 
Raaen, research ‘ 


facilities 


een 


pre sident 


Southwest Pipe Plant to Open 
Seamiles teel 
tecl pipe ol 


imecters will he i 


ime 
di 
vailable through a 
the Houston 
December. A 
constructed by 
Gulf States Lube Cor 
of Rosenberg 
icre tract. Gulf States ubsidiary 
of Michigan Seamk ube South 
Lyon, Mich 
Steel allo 
he 
tubing 
the 
sulfur 


tubing and 


to in. Outsick 


new company in area 


sometime in plant 1s 


now being the 


com 


pany rn the 


town lexas on a 


lad 
the 


ma | ! piping 
plant 


nn aistributed 


will also 


throughout 


produced in 
will 

outhwest oul 
ind othe ! 


It can be produced to a w 


in 


hemical industri 


ge variety 


Of specifications ind ag output ol 
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AIRBORNE CLASSROOM «/ 
ent D ! ibout t ( 
‘ on on 

Ralph V 
enbu! 

drive! 


ricic 
lirector of 


ruall 


j 


Fic Instru 
training 
Eggelhof Engineer 
inapget ot group oft 
Ralph M. Stot 


Isor 


aen 
ive 
lien general m 
engineering 

ipery 
cont 


ban yroduct compan 


ervise dO KE iin instrument 





OOO) tons ted 


CAPM I he 


mill imi 
the | S 


plant is one of 10 hot 


teel producing facilities in 


wccording to the ompat 


New Post Filled at SWECO 
Philip Freneau ha 


to the new position 
Southwe 


turing div 


becn 
of chief 
tern Engineering 
mon He jon 
company after a 10 
Elhot Co. of 


ippointed 
project 
hnyvinecti in 
manuta 
Lo Anu lk 
fliliation with the 
Jeannett Pa 
ently chiet 
livision 
Mr. Freneau 
| i 


graduate of 


he was most rr 


the app 


vive rr 
nygineer ol iratu 
chanical eng 
ornell Univer 
the 


mri 
necrinyg 
alized n enw 


it ind ha } 
tor conden 


the 


nye of team jet ej 


ind related equipment for 


industri 
Southwest 


thon 


proce 
do. 

manutlac 
ind 


manutacture 


cnyinecriny) 
for 


recently 


rm 
onstruc and 
the proc 


took the ck 


turing 
industri 
and 


ind 


ctors ertain other 


Moorman Joins Consulting Firm 
Joseph W 

1 mid 

Jame P 

nm Mr 


Moo man ha Hecn af 
ontinent distr 
M. O Donnell onsulting 


Moorman will 


ict Manage! 


open 
ful 


ited with 


1Y56 


the 
947 


M 
ha 


W Kellogg Co 


onducted his 


and since 
Own practice 


consulting engineet 


Johnson Is CEC Sales Director 

William | 
pomnted 
dated 
eed 
icc ple d 
of 


ine Vvice-pre 


has 
of 
Cor p 
Davidson 


Johnson 
ot 
blectrodynamic 
Jose ph I 
the po 
market 


been ip 
Consoli 


He 


“ ho 


director sales 


sui 
has 
thon o Pe 
ident . 
of Arnoux Corp 
| ie) Anu le 


facture! 


man 
ot 

clectroni instru 

mentation 

joined 


947] «as 


Johnson 
EC in 
menygineecti 
ime manager 
ipplication 
1951, 
ind for the past three years has been 
ot Belore 
to ¢ engineering 
ith 
the Southern 
He 1s a 
ot ¢ 


Mr. Johnson 


ervice in 


manage ile operations 

he he held 
K aiser-Frazer 
Pacific Co 


vyraduate of 


Woy 


post 


( orp and 


the { 
B.S 


niversily 
alifornia with a 


che vice if 


cenyvinecring 


Monsanto Groups L.A. Sales 
A new di 


‘ 
Monsanto ( hemu 


tivilte 


tribution 
al Co 


southern 


lor 
marketing 
ha 


war»e hous 


enter 


Calitornia 
and 


opened I hye office 
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msisting of about 


representatives of the 


60 000 4 ft of 


accommodates district sales 


Organic, mor 
plastics and consumer products 
well 


for all of Monsanto's products 


ganic 
civisions, as 
tivily 
I hus 


tivities on the 


as warehousing ac 


consolidates the company's ac 


l on” Ang les area 


Ihe new located 


6670 bast 


structure i" 
Fiotitla St 


Sims Joins Catalytic Sales 


Willis F. Sim 


( onstruction 


has joined Catalytic 


Co. as refinery sales 


representative for the southwest area 
He has made his 
lulsa, Okla 

Mr. Sims was once 
wer at Wichita Falls 
handle Oil Corp and 
vith Blaw-Knox Co 


( atalytic. 


headquarters in 


refinery man 
Pan 


was associated 


Texas, for 


hefore joming 


New Sales V-P at Delta 


William V 


pomted 


Rathbone ha 
{ vice-president of 
Delta Tank Manufacturing Co 
Rouge Hy Wis 
ice-president of 
Parkersbury Rig 
& Reel Co 

\ vraduate ol 
Lehigh University 
in 1926 


dbeen ap 
sales of 
Baton 


formerly executive 


with a 
degree in chemi 

il engineering 
Mr. Rathbone 

urrently presi 
dent of the Ou 
field Tank Manu . 
facturers Associ Mr 
ition He 
issociated 
N. J 
years apo 

Delta Tank ts a 


idiary of General Gas Corp 


Rathbone 


was 
Standard Oil Co. oft 
Parkersbury 10 


with 
betore pomniny 


wholly-owned sub 


Personnel Changes 


Jones & Laughlin Supply Division 
William M 
staff. Formerly 
Muskogee, Okla 
Douglas will 


Lulsa sales 
of the 


now c¢ losed 


Douglas to 
sales Menager 
district 
concentrate on petro 
and allied fields in 


and northern Oklahoma 


chemical 
lulsa 


refining 


William ¢ 
io district sales engineer in the 
and 
He will work out of the Houston 
office. He was Man 
Maxwell, and 
years instru 
the Crulf Coast 


Fischer & Porter Co. 
Abbey 
data reduction automation divi 
on 
with 
and Moore 


experience in 


formerly 
ning has 
several 
mentation sales on 


124 


Deal Rees« 
with as 


Western Supply Co. | 
to special representative 
signments in the refining, petrochem! 
cal, chemical and pipeline industries 
He has resigned as vice-president and 
regional sales manager of Gulf Sup 
ply Co 
headquarters at Western's 


has hiv 
offices ir 


Beaumont, and now 


Houston 
Pollak & Skan, Inc 


Betzig to 
firm as 


Harry M 
engineering 
ot the 


division 


this Chicago 


chief engineer newly 


formed process engineering 
formerly principal 
Blaw-Knox Co 


plants division's ¢ hicago office 


He Was 
for the 


enginee! 
chemical 


Baker & Co. 
technical sales representative 
irk N J Hy work 
developments and applications in cat 
alysts especially precious metal cata 
lysts. He 


hemist with the company and helped 


Bernard Seligman to 
in New 
with 


will new 


was formerly senior research 


develop the platinum catalyst used in 


reforming Operations. At one time he 


Vas employed by The Texas Co. in 


the entral research laboratory, 


Davison Chemical Co. 
Mathews to field 
the petroleum catalyst 
Houston office. He 
Benedict, recently 


York 


Richard ¢ 
service engineer in 
department 


John 
New 


Suc ceeds 


transferred to 


Babcock & Wilcox Co. 
Murphy, St 
retired J 


Frank | 
district manage! 

N Rog rs to 
in charge of Mr 


Louis 
has sales 
Mur 


representative 
phy’s office 


ALCO Products, 
Wilcox W W Powel! 
John A 
[he 
the 


William | 
William O 
l angtord to the 


Inc. 


Rogers and 
are in the 


Los An 


sales force first three 


southwest last-named in 


yeles 


Lunkenheimer Co.--Charles W 
Burrage, manager of engineering sales 
since 1950, has retired 

Cooper-Bessemer Corp.—k. | 
Bartlett to manager of the Dallas 
branch. He with the com 
pany since 1934 working in the field 
application of 


has been 


engines and compres 


sors 


Irane Co Donald | 
the Philadelphia sales office 


luekle to 


Hills-MeCanna Co. 
Lund and Gordon J 


Edward H 
Wagner to sales 
Lund is in Philadelphia 
New York City 


engineers, 
Wagner in 


Carpenter Steel Co. 
Comerford to specialty 
with the Alloy 
He was formerly a 


Wilburr J 
products en 
gineer Tube Division 
field engineer for 
International Business Machines 


Branches, Distributors 


Selas Corp. of America ha 


new 


opened 
office for tts fluid 
processing division. Le ted in New 
York City Chrysler Building. the 
headed by Gerald | Mit 
who has been sales representa 
Newark-New York 
district for the past 4 years 


regional 


office 1s 
chell 


tive in the sale 


Fisher Governor Co. ha 
& Stebbins Co 
York 
Fred ( 
1943. Jerry 
Max wt li 


jomed ¢ 


appointed 


Crabbe sales repre 


sentatives in New ind surround 
ing territory 
with Fisher 

1947 

iam Conway 
Stebbins Co., Maxwell to 
ot the New York 
head the Albany 


sales experience 


rabbe has been 
Stebbins 
Will 
rabbe & 
work 
office, Conway to 
office. Both have had 


with Fisher 


SINC 


since Lynn 


and 
have 


oul 


Expansion, Transition 


Wedgeplug Valve Co., has moved 
Stockham Valve 
Birmingham, Ala 
Stockham afliliate 
Move will increase facilities for 


its Operations to the 
& Fittings plant at 
Wedgeplug 1S 

com 
pany s production of 


plug 


non-lubricated 
Addr n Birm 
lent Avi North 


valve 
1000 


Sg 


steel 
ingham is 
P. O. Box 


Solvent Service, Inc., ha 
accounts of the Lemont Chemical Co 
Lemont, Ill., thu Solvent's 
operations to Indiana Wis 
Minnesota South Da 
and | Peninsula and south 
Michigan. The 
operation |! based at East 
Solvent Service 
hydraul 


industrial 


icuuired 
extending 
Ilinots 
consin 
kota 


west 


lowa 
ppel 
sections ofl new 
midwest 
Chicago specializes in 


chemical and 


leaning and 


descaling of equipment 

Consolidated Electrodynamics 
Corp. has sold its 36 
ElectroData Corp. to the 
ElectroData makes 
computers 


interest in 
Burroughs 


( orp electron 


Rockwell Manufacturing Co. 
opened a gas meter research and de 
Dubois, Pua 
Lab 


will permit company to run wear and 


has 


velopment laboratory at 


said to be the world’s largest 


endurance tests on diaphragms, com 


plete meter mechanisms and 


and to make 


gears 


comparative corrosion 


tests on materials 


TROLEUM PROCESSING. October, 195¢ 

















= . “@ *. ae _~] 





SPECIALIZED PETROLEUM PROCESSING 
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THIS STACK CONTROL element had to be removed from a domesti« on-metallic, ashless properties of Du Pont FOA.2 can help you r« 
heating unit because of faulty operation caused by dep t The duce 


ures, and consequent serv 


Many stack control failures can be 
prevented with this ashless additive 


Du Pont Fuel Oil Additive No. 2 To prevent clogging of nozzles, 
(FOA-2) can protect your distribu- 


tors against many unprofitable serv- 


For best results, FOA-2 should be 
screens and filters—another common added to freshly prepared stocks at 


cause of service calls costly to distrib- the refinery. It is economical to use 


ice calls. Since it is a non-metallic, utors—FOA-2 retards the forma- because it is effective in low concen 


ashless additive, it burns completely, tion of insoluble residues. And this trations. Any of our sales offices 


without leaving any significant trace stabilizing action is effective over listed below will be glad to supply 
unusually long storage periods. you with the full details, 


FOA-2 also has an effective disper- 


of deposit to interfere with the op 


eration of stack controls 


This ashless feature also means that sant action which reduces the parti- 
heating oils stabilized with Du Pont cle size of any residues that may 
PFOA-2 will not contribute to de- form. And it helps to remove exist- 
posits that cause shorting on the ing sludge deposits from the fuel 


electrodes of the burner system. In system, 


Better Things for Better Living 
through Chemistry 
this way, it helps to minimize igni- 


on alos ss Petroleum Chemicals 


Sales Offices DUPONT DE NEMOURS & COMPANY (INC) +) 


more data on advertts PETROLEUM Proc! 
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New Thermal Cracking Process 
. features continuous coke recovery 


, 
REACTION PRODUCT racking of a 1.9" API 
AND DILUENT 


fy rr et Process results are ill 


vacuum residuum 
maul 
" 


im diluent an 


tion product 


raded 


HEAT An 
EXCHANGER 
bed) after a 43 hou un 
too by av t OK¢ 
pre l I tatior l / | lroven. Mat 
illowin in } 0 S I OV | I Va metal filler anal a 
y7 > DILUENT 
further u ‘ ‘ | 1 wt hvd 
Ihe secret is a fluidized bed of HYDROCARBON fan 


non] 


THERMAL REACTOR fo: 
residu nd rece 
ontact 
Is the he feed. The diluent gas also helps in 
into keeping the contact bed in a fluid 
tale 
Operating conditions may vary a About the 
ilat ording to the desired product distri Patents Listed 


j 
1IOwn bution, but temperatures are usually 


The 


for the 900-1400°F and pressures ° psig 
Ihe linear ga velocity in the reactor 
1s kept at about 2 | ec, or at a 
high a velocity as possi ie without en 
i | ACU Ut training the olid material in the con 
Feedstock to the tact bed 
iu n, Chal Coke and product are separated 
internal cyclone at the top of the 
tor The oke | kept fluidized 
to allow pneumatic movement to other 
locations, by the fluidization gas en 
the coke removal line 
tion heat 1s supplied to the 


oil 
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ilkylated polystyren polystyrene, nitrobenzene & oleti 
isphalt etroleun residue & hydrogers Shell De 
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benzene hexachloriule CCL and a light Lande, Kr 
umunum-water reaction Universal Oil 
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sul 


hoch mite i na 
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irbon tetra 
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ard Qui ¢ 


il 
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q. alkaline « | 
iphthene-oletir Phillips Petroleur 
Sinclair Refining ¢ 


lation 
of y f 
Phillips Petrol 
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her 
moniation 


gh MW nitriles an 
lube oil additive stalyzed lube oil i ) 
ry of narrow Esso Research & | 

tandard Chl ¢ 


per oaung war recove 
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mversior Shell Development 


Shell Development 
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po 
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It you re not 
in the book you're 


a man without 


» +» - a country 
o « « - . a State 
o « « e - a county 


cece s & OWE 


6 Art 


. 





o +e » » a party 
eo ee e - a Street 
» » « « - a school 





: 2 a 





Look at all the things you can lose you ) the shop, your fellow members in union or club 


a registered voter You lose the right to look that boy of yours 
If you're not in the book. vou lock vourself out in the eye when he wants to know if you're do 

of the elections. The polls are closed to you. You ing your part 

can't vote on streets, or schools, councilman 01 \nd you lose the self-respect that comes from 


mayor (not to mention congressman, senator OF knowing you can walk into the polls on Election 


president You don’t even have the right to Day —the one place in the world where all free 


compiaur ibout your government nd the w men are really equal Isn't it too much to risk for 


things are run the little time that registering takes? 


4ut more than that, you cu ipart (Get your name in the book 
from your neighbor next door, you nds a and do it now! 


Is your name in the book? 





Patents 


FOR 
Purif 


itnipping 
Sullonatio 
superheating 


Synthe 


With 


PRODUCTS 


ol 

(4) 

melamine im vapor 
acids 

materials 


naphthenkw 
sdsorbed 
heat 
o-xylene from isomers 
p-xylene from isomers 
lube oils 


sromatizing catalyst 
iustic alkali soln 
id adsorbent carbon 
udivzed catalyst 

uid reformer cat 

N. powoned crack. cat 
Va & Na in hvy. dists 
scetylene in gas 
sromatics in paraffins 
irbonyl-s in gases 
(o from Oxo aldehydes 


©o carbonyl! in ald 
dialkyl sulfates 
holetins in mixtures 
CHO in gases 
heterocyclic N cmpd 


HLS from hydrofined lig 
NH, from HCN product 


nitrogen bases 

olefins in mixtures 
sulfides in HO 
pumpable acid sludge 
sulfonic acids in petrol 
visbroken residues 
catalyst 

turpentine 


organi 


iline water 
rasoline 


green petrol. coke 


hydrocarbons 
solid reforming catalyst 


Wilh 

imune and distillation 

ooling & crystallization 

two-zone distillation 

granular catalytic adsorbent 

fluidized solids system 
rystallization, & filtration & dist 

crystallization & filtration 

act. bentonite or silica gel adsorb 
ent 

CO,-containing flue gas 

CuSO, cat. & oxygen to remove 
RSH 

low & high temp. desorption 

oxygen-flue gas combustion 

temperature control 

phosphorus pentoxide & steam 

bauxite catalyst & hydrogen 

volatile solvent 

sulfur dioxide extraction 

aq. alkali metal hydroxide 

oxalic acid or acid or CO 


water-carbonyl reaction 

sulfuric acid and isoparafiin 

conjugated diolefin addition prod 

aq. absorption & stripping 

dist. with S., giving polymerizable 
mat'l 

inert stripping gas 

countercurrent H,O scrubbing 


water-CQO, solution extraction 

extraction & distillation 

sodium chloride 

alcohol from acid treated lube oil 

selective organic solvent 

virgin fuel oil 

fluidized catalyst reactions 

anhyd. H,SO,, separ. & neut 

direct gas contact heating zone 

hydrocarbon, cat., H, & solid car 
bon 

O,-containing gas to stop agglu 
tination 

high temp. & no coking 

without loss of reaction gases 


ASSIGNEE 

Ethyl Corp 

American Cyanamid Cx 
Esso Research & Engineer 
Union Oil Co. of Calif 
Sinclair Refining Co 

Esso Research & Engineer 
Esso Research & Enginceri 
Shell Development ¢ 


PATENT 


Universal Oil Products C« 
British Petroleum Co. Ltd 


bksso Research & Engineering Co 788.099 
M. W. Kellogg Co 158.068 
Esso Research & Engineering 
Socony Mobil Oil ¢ Inc 
British Petroleum Co. Ltd 
Koppers Co., Inc 
Phillips Petroleum Co 
Esso Research & Engineering 
Esso Research & Engineer 
Co 
Esso Research & Engineering 
California Research Corp 
Phillips Petroleum Co 
Shell Development Co 
Phillips Petroleum C« 


British Petroleum Co. Ltd 

Deutsche Gold- and Silber 
Scheideanstalt 

Phillips Petroleum Cx 

Socony Mobil Oil Co., In 

Pure Oil Co 

Esso Research & Engineering 

Phillips Petroleum Co 

Gulf Research & Developn 

Standard Oil Co. (Ind.) 

4. E. Zoppa 

Freeport Sulfur Co 

Phillips Petroleum Co 

Godfrey L. Cabot, In 

Riitgerswerke AG 

Socony Mobil Oil Co 





FOR 
Adduct 


Penetrating Oil 
Reforming Catalyst 
Wax 


EQUIPMENT 


‘ nta 


Control 
b xachange 


(seneravion 
Heatin 
Relief 
Separation 
Storage 


Sweating 


130 


OF 


hydroxyl & carboxyl 
iwromat 

phenoxyalkyl 

lube base oil 

lube oil 

neutral lube oil 


CHO & ¢ 
lube oil 
lube oil 


HO 


lube oil 

reaction of HO, 
mineral oil base 
chromia 
hydrocarbon wax 
petroleum wax 


WITH... 


hexamethyl phosphory! amide 


dithocarbamate group 

poly (siloxyglycol) thickener 

amate-dicarboxylate thickener 

fatty acid, hydrated lime, NaOH 
& phenol extract 

branched & straight 
groups 

fatty acid & alkylene glycol 

detergent amino compound 

“extreme pressure” additive 

oxidation inhibitor 

Mo or Va & P-S-hydrocarbon 

penetrating additive 

alumina & silica & molybdena 

styrene-butadiene copolymer 

solid diary! ketone inhibitor 


alky! 


chain 


ASSIGNEE PATENT 
Union Oil Co. of Calif 2 


Esso Research & Engineering 
California Research Corp 
California Research Corp 
Pure Oil Co 


Esso Research & Engineerin 


Shell Development Co 
California Research Cory 
Shell Development Co 
Socony Mobil Oil Co., In 
Standard Oil Co 
Esso Research & Engineering C« 
Socony Mobil Oil Co., In« 

Esso Research & Engineering C« 
Marathon Corp 


(Ind.) 





uses & liquids 


liquids 


size pebbles 
vapors & solids 
vases 


paraffin 


WITH... 


tray having step-wise baffles 
plug valve 

upright pebble exchanger 
vertical shell & header structure 
waste heat boiler 

pebble heater 

spring loaded valve 

screening in pebble heater 
countercurrent cascade stripper 
pressure controlled system 
heat exchange box 


ASSIGNEE ... PATENT... 
Koch Engineering Co., In , 915 
Socony Mobil Oil Co., Inc 2,757,895 
Phillips Petroleum Co 756,130 
Westinghouse Electric Cory 756,028 
Babcock & Wilcox Co 

Phillips Petroleum Co 

Phillips Petroleum ¢ 

Phillips Petroleum Co 

Esso Research & Engineering ¢ 

Gulf Oil Corp 

Ruhrchemie AG 
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Now another 


WACHS 


Power Pipe Saw 


mw BIG 
GUILLOTINE 


CUTS 10”, 12”, 14” & 16” 
CAST IRON AND STEEL PIPE 
Reaches and cleans... 


FASTER ~ SAFER — ACCURATE! © WHERE NOTHING ELSE WILL 


No Flame—Safe Cuts Under Hazardous Conditions! ry! No other cleaning tool can n 
4 formance n wtter what pr 
@ Cuts Fast @ Height 31 


Iustrated above, Setter 


WACHS @ Cuts Clean @ Width 31 Be, = Cleaner penetrates and cleans » 


heat exchanger tubing wit! 


@c u @ Depth 14/2” weed p ary he ged 
BIG GUILLOTINE JB © Cv's Savor epth 14/2 uid Jo 


steaming 


@ Set up time, sever al minutes v Cleans any surface—f! 
SAW FACTS oa, te 


@ Power — electric or air motor ; conveyors, tanks 
: GET THE FACTS... . sen 
@ Weight 312 pounds . ET THE FACTS 


POWER PIPE CUTTERS FROM 2 INCH TO 6 FOOT CAPACITY Me SELLERS ‘CORPORATION 
For further information write to: ; ‘ 


1608 Hamilton Street, Philadelphia 30, Pa. o@ Since 1848 
THE E. H. WACHS COMPANY 


wr : _ 
" x Se Sy ad“ 5 
M orcafenclesrers of E mgames wet ond Machinery tumce / ts “eo & , 
: 
1525 NORTH DAYTON STREET ° CHICAGO 22, ILLINOIS " . 


SRLLLERS per 





FOR EFFICIENT FILTER OPERATION 


Now...a fully-Armoured 
Switch to - 


ANTHRAFILT|| fee 


Trade Mark Reg. U.S. Pat. OF 


For high pressures and 
hazardous fluids.. Ne 


“the modern filter medium” _“« 


USED BY MANY LEADING 
OIL COMPANIES FOR: 


Filtration of Water for Repressure Pumping. 
Filtration of Sanitary and Cooling Water Supplies. 
Filtration of Spent Doctor and Process Wash Waters. 
Boiler Feed Water Supplies. 

Removal of Oily Condensates. 

Prevention of Pollution by Refinery Wastes. 


ANTHRAFPILT can be used in any filter requiring a filter media 
Get the benefit of higher rates, longer runs and lower backwash 
requirements, along with a better quolity of filter efluent 


ANTHRAFPILT, being essentially o pure carbon, is not affected 


by acid or alkaline solutions 


and Quotations Furnished on Request By | —— va " 
PALMER FILTER EQUIPMENT CO. inary, Metering ara ito —_ 
P. O. Box 1696—822 E. 8th St, Erie, Pa. | angeable orice vmgly Mt out Pu sea fe Sei 
Representing ANTHRACITE EQUIPMENT CORP. | BR rele) 4. ROTAMETER COMPANY 


Idg.. - . ; 
Anthracite Institute Bidg., Wilkes-Barre, Pa SBA Siaheh Streel 6 lancdole, Pe 
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How Many Movies 
Have YOU 
Produced ? 


Did you say none? Well, the truth is you 
have helped make nine movies! In fact. you 
the men and women of the oil industry 
are also the stars of all of them! 

bach year your Oil Industry Information 
Committee produces a new film that tells 
the story of oil—your story. This year’s film 

Destination Earth is a Technicolor 
cartoon, It shows why Americans are 
served far better by our fre competitive 
oil industry than they would be by a gov- 
ernment-controlled oil industry 

Hlow can you make your movies pay off 
for you 7 Jou can be the person who makes 


these nine films available to your social or 


PEN 


hep 


“a 
oad 


church groups as well as local theaters and 
schools, For more information about how 
your OL 
district office — or to the address below 


The Film Program is anly one of the 


to obtain these films write to 


many ways the OLIC he To win friends for 
the oil industry and build better public re 
lations for you. By putting OLIC materials 
to work in your community you ll not only 
' 

help your industry but you Il experience a 


great leeling of personal s itistaction as well. 


AMERICAN PETROLEUM INSTITUTE 
50 West 50th Street, New York 20, N.Y. 


, 
PETROLI 
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LOOKING wee 


FO p use of radioactivity in these industries sion, permitting the audience to query 
| The second and third days will be speakers on eir prepared talks as 
given over to persons from industry well as on other sul ts in the field 
talking about technical applications Five of the six speakers have been 

Here is a selection of papers to be selected. The Kurt Schaeffer 
presented on the final two days Merck, In John Happel, Prof. of 

Determination of Trace Elements in Chemical Engineering, New York Uni 
oo mes — <4 a Activ . versits Wallace lavlor American 
thon Analysis vy eorge eddicote, O , 

- _— os Cyanamid Co.; Nick Crane, White 
Ridge National Lab 

Radiation Chemical Processing by Weld & Co.; and Byron Marquis, Sing 
Joseph J. Martin, University of Michigan master & Breyer. Chairman will be 

Radiotracers in Refinery Technical Serv E. Roy Sweet. Singmaster & Breve 
ce by Donald E. Hull, California Research 
Corp 

Radioactive Tracer Studies of Catalyst Refiners on Program of 
Behavior in Full-Scale Fluid Catalytic Crack : 
ing Units,” by Vincent P. Guinn and H SAE Fuels & Lubes Meeting 
Kichard Lukens, Jr., Shell Development C« . . 

A Study of Entrainment and Leakage in Petroleum refiners are hidden be 
Slat Tray Towers by Means of Radioactive hind titles of all but three papers to 
Tracers,” by Bruce D. Gibbs, Charles | he 
Dryden, Charles FE. Lapple, Ohio State | 

Measurement of Fluid Catalyst Densities 
by Gamma-Ray Absorption,” by Richard N Engineers. The event is to be held in 
Bartholomew, Shell Oil Co the Mayo Hotel, Tulsa. on Nov. 8& 

The Cesium-137—Barium-137 Gamma and 9 
Milker and Its Use in Measurement of H 
Fiuidized Solid or Liquid Flow Rates,” by ere are the papers that have spe 
Jerome Kohl, Tracerlab cial interest to the refining industry 


read at the fuels and lubricants 
meeting of the Society of Automotive 


“Starting and Wart Characteristics of 


} 


Chicago AIChE to Hold New Automobiles,” by H. A. Toulmin, Ethyl 


Corp., G.T.M re and R. D. Young. Stand 


First Symposium, Nov. 7 rd Oil Co. (Ind.) 


3 “A Study of the Cold-Starting and Warm 
The first symposium of the Ameri up Characteristics of Some Recent Model 


CORROSION - RESISTANT can Institute of Chemical Engineers Cars,” by W. P. Dugan, Sun Oil Co 


Chicago Section will offer two sub Weather or Lock by D. P. Barnard V 
jects at its Nov. 7 meeting in the R. B. Fell, H. H. Dedo, E. H. Scott, Stand 
‘ 


ard Oil Co. (Ohio), and Gilbert Way, Ethy! 
Conrad Hilton Hotel. They are “Pros Corp , | 


and Cons of Unionism for Engineers” “Some Factors Affecting Engine Oil Con 
and “What Management Expects of sumption,” by H. V. Lowther, Socony Mobil 
the Engineer.” Oil Co 

“Effect of Oil yI it ind Additives on 
Engine Octane Requi: by F. S. Wood 
and C. C. Colyer ud Oil Co. (Ind.) 


Silver offer an “important” speaker “A Bese for 1} 
Copper Alloys 


nore pecity CLEVELAND Wire Screens 
YOUR next installation 


Available in all corrosion-resistant metals and 
alloys, such as 
Siaintess Steel 
Monel The symposium will be followed 
Nickel by cocktails and dinner, the latter to 


nderstanding Antiknock 
Action,” by E. B. Rifkin and Cleveland Wal 


CLEVELAND Wire Screens are de- | AIChE Group to Discuss os ae oe 


‘The Octane Requirement of Passenger 

signed for longer life and better Oil in the Jet Age Cars at High Altitudes by P. I Haines 

service ; and A. bt. Brennema I Research & Fn 
The jet age’s impact on the petro gineering Co 

leum industry will be one of the topics Some Factors Invol 


studied at the all-day symposium of tion in Spark Ignition Engis 
Wimmer, Phillips Petr« im 


Wov © individual specifications for every 
purpose in any size or dimension such as 
Vibrating Screen Sections Filter Segments, 


Strainer Elements, Cen*rifuges the New York Section, American In 
stitute of Chemical Engineers. The [he annual dinner will be held on 
meeting will be at the Hotel Statler Nov. 8 and will feature as guest 
on Oct. 18 speaker Chester A. Lauck, Continental 
Chairman of the symposium will be Oil Co., who is also known as “Lum 
Norman L. Dickinson, manager, re of the radio team of “Lum = and 
finery plans division, the M. W. Kel Abner 
STRAINERS AND FILTERS | logg Co. Speakers and their topics 


are as follows 





we CUSTOM BUILD 
& Strainer Elements to your 


n all commercial metals 


Easy to order—send us your requirements 





CUSTOM .-BUKT 
Oils for the Modern Jet Engine by ° . 
CeneSe) RS CSEp W. W. Gleason, Faso Research and Frgi To Find Your Friends 


ted to individvel needs 
Aveiletle in oll commer neering Co at the American Petroleum Insti 
ciel motels end olloys | “Fuels for Gas Turbines and Jet Engines 
by G. W. Ferguson, The Texas Co 
Write for Bulletin Fuel for the Motor Car of the Jet Age ber, use the Directory that will 
6.7. and8 by P. F. Martinuzzi, Stevens Institute of be set up in the lobby of Chi 


Technology 


tute’s annual meeting in Novem 


cagos Conrad Hilton Hotel 
Gas Turbine Fuels of the Future 


Lie vi 2 | ‘\ N} | C. F. Hollaway, British Petroleum Co MecGraw-Hill’s petroleum publi 
The . L 5 Ss Le J D 


=) cations will operate the Directory 
A symposium on cost estimation 
WIRE CLOTH & MEG. Co. will be 


7 . 
CLEVELAND 6. Oni0 at the New York Section meeting 


feature will be a round-table discus 


for your convenience during the 
a second all-day symposium 


mecting 
A 
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Girdler building *5,000,000 addition for 
B.F Goodrich Chemical Company 3» 


; } 
4 , + x 
"I d 
f) 


INCREASED flow of Geon 


1 other plastic 


i ¢ emical ¢ 
ike, Ohio. Girdler 


| 
pany s plant 
who eny necred 
ting facilities — 


ctor tor the 


GAS PROCESSES DIVISION Design, Engineering 
Construction of Hydrocarbon Processing Plant 
Gas Producing Piants, Chemical Plants. High 


grade specialty Catalysts 
“The * 
VOTATOR DIVISION... Continuous Processing 
{ oat _Ow pa a! AA Apparatus for liquid and viscous materials 


} Engineering, Constructior 


Offices 
LOUISVILLE 1, KENTUCKY 


Design 
1 of Edible Oj! Plants 
New York, Atlanta, Chicago, San Francisco 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


THERMEX DIVISION 


. Dielectric Heating Apparatus 
for materials 


drying, baking, curing 
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ES 
efficiently, economically — choose a trap with... 


big capacity 


...for faster discharge 


All a steam trap does is discharge condensate and air from steam line 


and equipment—no mystery about it. The bigger its capacity, the faster 
it ean get rid of condensate. But its importance shouldn’t be over- 
looked. On its effectiveness can rest your economical use of 
the efficiency of your process operations. 

You get this high capacity in Nicholson steam traps 
simplicity of design and 


weam... 


through effective 


use of a large orifice. And you get much more 
quality through and through. 


One moving part 

Positive shutoff —no steam waste 
Powerful, intermittent valve action 
Each unit service tested 


Specify Nicholson, and be sure 


Write for new 
Bulletin 10-55 


OM. NICHOLSON end Conyay 





TRAPS + VALVES + FLOATS «+ METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA + SALES AND ENGINEERING OFFICES IN G8 PRINCIPAL CITIES 
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Middle Distillate Stocks 


AIKEROSINE ANDO DISTRLATE FUEL) 
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FORECAST 


MILLIONS OF BBLS. END OF MONTH 








‘youe’ | 
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Reappraise Stocks in Suez Crisis Fairs comes: nin tee No. aoe 


for any additional shipments to Furope 

Distillate fuel of inventories east of 

wr nterruption in oil shipments California. Aug. 31. were about 4% 
hrough the Suez Canal, in the OUTLOOK: Largest relative gain larger than a year ago, and the surplus 


pute over control of this waterway ; ? : J . is in the East and Gulf Coast districts 
hologically and perhaps ma in heating oils consumption this rhe 





domestic market tor distillate onl 
{ the status of refinery winter will be in distillate fuels, is growing, and total demand at U.S 
iin atian particularly No. 2 grade. refineries for the carly winter is for 

ast at 6 larger than a year ago 
emand refineries here tor mate 1!.S. gasoline inventors east of 
to ship to England and the Con California. Aug. 31. over 154,000,000 





tinent, to replace that formerly com bbl, were about | | er than a 
neg through inal vill be table p. 139.) East of Calitormia they vear ago. and the ure not heme 
nd distillate fuel are some larger but the average 1s reduced this summer at as large a rat 

middle of Septem mainly in the inland refining districts st year. The increase in thes 
inquiries were being made less accessible to export than the East cks, coupled with smaller gains in 

il for export. Thes« ind Gulf Coast districts. Domestic de inventories of other products by fall 

product i ww in good supply mand for heavy fuels will not be much may create a problem tor some re 
demand balance n thi ountry, in larger than a year ago and refinery finers in finding the required storage 
preparation i ds of the coming output has been moderately increased facility particularly is now seem 
vinter However we are till dependent on indicated. crude runs at | S. refinern 
{ S ‘ ‘ ic] ols are imports of this product from th are generally increased because of the 

i avo. (See Caribbean to meet our own need Suez crisi 





AUGUST KEY STATISTICS PRODUCT AND CRUDE PRICES 


(Figures given in terms of millions of b/d, monthly overages (Products—¢ gal, weighted average prices in 
except stocks, which are in millions of bbi at end of month) principal refinery morkets 
Crudes—$/bbi, principal fields 
Aug July Aug Source—Piatt's Ollgrom Price Service) 
CRUDE O'L 1956 1956 1955 
S. Productio 7.106 7.089 6.665 Aug July 
mports 951 1.067 55 1956 1956 
Ss. Sto< 18.461 277.898 256.427 Gasoline regular) 2.04 12,13 
Runs to & s A 3.011 7.580 Distillate Fuel Oj! 9.28 
Kerosine ).89 
GASOLINE Residuals 5.26 
Refine ; 4 7 73 Above 4 Products 5 
Refiner y 4 « 17 LA Lube Olls > ae 
Prima < ‘ re Z 177.34 1o1 Crude Ke 





MIDOLE DISTILLATES 
Refinery Out 2.14 ; 11 REFINERY YIELDS 
Refinery Demance 1 1 1 


Primary ’0.850 1 147 ; on Crude Runs to Stills 


RESIDUALS Aug 
Refinery Outpu 12: 1.09% 1956 
rv rts ind Othe 46/7 Gasoline $5.0 
Supply 1.50 1 J 1.45 Kerosine 19 
and ’ Distillate 22.9 
stocks 46.783 43.9% Residuals 14.0 

















DATA ‘ t ric u weekly reports; earlier months, Bureau 





Trends—National 





Gasoline Shipments Hold at High Level 


MOTOR FUEL 


: b4 From From 
aso ine | Crude Nat. Gas 
SUPPLY (Millions of b/d) 
Aug »6 
Aug 55 
Change 
5 Char ge 


DEMAND (including Exports) (Millions of b/d) 
Aug 4.099 
Aug 5 4.034 
cr ange 4 065 
. Change + 1.6 


TOTAL SUPPLY (Millions of bb!) 
8 Mos é | 6.56 949.760 
8 Mos 99.0 1.681 891.724 
“aay | Change 4.8284 + 58.036 


Change f 8 4 6.5 





TOTAL DEMAND (including Exports) (Millions of bbi) 

8 Mos 6 946.262 

i | | 8 Mos. ‘55 897.956 
, ; ‘ ‘ ‘ ‘ | ae | + i ‘ ; A a | a | Chan + 48.306 

SP MAMIFTASONOID EF MAMI SASOND | Che we 


} , Change + 5.4 


Distillate Demand on the Upgrade 


MIDDLE DISTILLATES 


Dist 
Kerosine Fuel Oil 
PRODUCTION (Millions of b/d) 
Aug. ‘56 12 
Aug 
Change 
% Change 


DEMAND 
\FORECAST 


DEMAND (including Exports) (Millions of b/d) 
Aug 56 Vz 134 
Aug 0 1 
Change 





Ch inge 





TOTAL PRODUCTION (Millions of bb!) 
8 Mos 6 19.44 439.941 
8 Mos '8.689 399.459 
Change 4 
Change 


TOTAL DEMAND (including Exports) (Millions of bb!) 

8 Mos 5¢ 4.629 417 491.7990 

1955| 1956 = Men. 88 Aly). s6n 700 
i ; ‘ ‘ | , ) , ; , 4 } ; , ‘ , i , , d Change 4 6 af + 43.09 
JT MAMISASONDBD'I PMAMISAS OND . ; 


Change ‘ " 9.6 


Residual Demand At About 1955 Level 


RESIDUAL FUELS 


e Refinery imports & 
Residuals | Output Uther 
SUPPLY (Millions of b/d) 
Aug 6 
Aug 
Change 
% Change ; ; 
DEMAND (including Exports) (Millions of b/d) 
Aug. "St 
Aug. '58 
Change 
Change 
DEMAND 


A UPPLY (Mill # bb!) 
FORECAST TOT L $s tihons oO 


8 Mos f 

8 Mos 

Change 
Change 


of Fo, . TOTAL DEMAND (including exports) (Miliens of bbl) 
| peere, 8 Mos 7; 192.390 
*-* *e . i ’ | 
. 


27 *4** Vossiiese ren* 8 Mos 388.978 
ee ee ee ee ee ee Oe 
JPMAMSASJAS OND 


SS aS Ss Change b.41f 
SPMAMISASOND | Change ) 


SOURCE OF DATA: July and Aug API weekly reports; earlier months, Burea f Mines 5 igu ‘ 466 days 
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THOUSANDS OF B/D, MONTHLY AVERAGE 


THOUSANDS OF 8/D. MONTHLY AVERAGE 





Trends—Regional 








RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U 


(Primary stocks include those at refineries 
RUNS TO STILLS 
(Milions of b/d average for 
week ending on date shown) 
Aug.31 Sept. 2 
1956 1955 Change 
{ ; . t 
8 , 49 
f 


DISTILATE 
(Millions of 


FUEL OL STOCKS 
bb! on date shown) 
Auwg.3i1 
1956 


Sept. 2 


District 1955 Chonge 


at 


large terminals and in pipelines; all 
GASOLINE STOCKS 
(Millions of bbi on date shown) 


Aug.3! 
1956 


: Oe 


Sept 
1955 
14.499 + Bz ; 


2 be 


Change 


4 30.429 152 +10.4 


64.923 ! 5< +17 


KEROSINE STOCKS 
(Millions of bbi on date shown) 


Aug.3! 
Change 1956 


Py , 13 


Sept. 2 

1955 Change 
P17 1.667 
41 


Change 


S. REFINERY DISTRICTS 
data based on API 


Chonge Chonge 
8 207 8 


reports) 


RESIDUAL STOCKS 
(Millions of bbl on date shown) 


Change Change 
} 4.5 


Aug.3! Sept. 2 
1956 1955 
458 11.921 ; 537 + 

8.929 

B5( 

937 

4.852 

1.209 


TOTAL MIDDLE DISTILLATE STOCKS 
(Millions of bbi on date shown) 


Aug.3! 
1956 


Sept. 2 
1955 


a1 


Change Change 
109 ; 644 } 1.0 
64 4 





Natural Gas and Refinery Gas Liquids 


PRODUCT 


LPG and LR 


10 


e 


SUPPLY AND DEMAND 


STATISTICS 


(Bureau of Mines Data) 


CURRENT PRODUCTION 
(1000 b/d monthly average) 
At Natura 


Gasoline & Cy 


juefied Petroleum Gas 


ral Gasoline and tsor¢ 
ndensate 
shed 


Gasoline, Naphtt 


| Natural Gasoline and 


ycling Plant Productior 
sefied 
al Ma 


Condensate 


Refinery 


Gases 
ketable Gas | 


e 


1! Natural Gas | 


CURRENT DEMAND 


LPG and LAG 


ketat 


CUMULATIVE PRODUCTION 


nd LRG 
ral Gasoline, Isopent 


Marketable Gas 


CUMULATIVE DEMAND (1600 bb!) 


d LRG 
aasoline 


Marketable Gas 


STOCKS (1000 bbi, end 
LRG 


ral Gasolir 


PG and 


{1000 


of month) 


June 
1956 


(1000 b/d monthly average) 


; 








RNST 


STAINLESS STEEL 


G 





connections 


AGE OR IRON 








SHIPMENTS 
FROM STOCK 


a FIG. 8 
6 IRON 
4 FIG 85S 







STAINLESS 


nd for Catalog 
Phone Livingston 6-1400 


ERNST WATER COLUMN G GAGE CO. 





LIVINGSTON, NJ 





stella 
ORDER REPRINTS 
THIS EASY WAY 


You can now use the 
Reader's Service Card 
in this issue of PETRO- 
LEUM PROCESSING to 
order reprints. Here's 
how: 


e Check the list of reprints on 
pg. 144 


e Circle the proper ''R" num- 
bers on the Reader's Service 
Card (Area "'C"’). 

e Fill in your name and address 


and send the card to us. 


We'll bill you with the 
reprints 








lo obtain more 


data on advertised products see 


Information Offered 


in the Advertisements 


Do you need detailed informa 


tion on a specific subject? Check 


through this easy-to-use index of 
literature and data being offered 
in this issue's advertisement 

CATALYSIS, Many type and | hnookiet 
Harshaw Chemical Co. See adv't. p. 114 

CaTALysts, varied form ook let Da 
Chemical Co. See adv't. p ) 

CATALYSIS, for specific applicat l 
mation Atlantic Refining ¢ Se | 
p. tl 

CHROMATOGR APH with heat ni 
valve, bulletin CH 1R31-X* ¢C onsol 
dated blectrodynamics Corp. See adv't. p 
170 

CLEANING COMPOUNDS, for tank ind f 
ess equipment, booklet; Oakite Prod 
Inc. See adv't. p. 17 

CLEANING EQUIPMENT, hydraul et, bul 
tin 424: Sellers Injector Cory Sec ad 
p. 131 

Corsosin INnigtroR, prevents and remove 
scale, technical bulletin; United Chemical 
Corp. of New Mexico. See adv't. p. 1%¢ 

Dayinc AGENTS, dessicants nformation 
Minerals & Chemicals Corp. See adv't 
p. 157 

EXPANSION JOINTS bulletin FJ-1914 Ya 
nall-Waring Co. See adv't. 5 1 

Pitter fluid, literature; Commercial | 
ers Corp. See adv't. p. 26 

Fitters, for water, information; Anthra 


Equipment Corp. See adv't. p. 131 


FLow INDICATION, pressure differential trar 


mitter, bulletin 98274; Taylor Instrument 
Cos. See adv't. pp. 44-45 

Frow Inpicator, high pressure, bulletin 
160: Brooks Rotameter Co. See adv't t 
131 

Giacts, tank, automatic, bulletin CP-300 
The Vapor Recovery Systen Co. See 
uivt. p. 150 

MATERIALS HAND inc truck, side loading 
bulletin 1360 Baker-Raulang Co Ne 
ulv't. p. 163 

Mer TERING proportioning nd ot d 
equipment, catalogs; Bowser, In Se 


adv't. p. 162 
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Men TO oS. 


with METEX Hi-Thruput MIST ELIMINATORS 


installed positionin Or in Nine t the METEX patented 
development of 
nentramment ep 


nereased and 


t or ve a | wher 
ributing factor in design 
[eX HieThruput Mist 

production, improved 


educed operating 





FOR INFOR- 
MATION ON 
ANY PRODUCT 
OR SERVICE 
IN THIS 

ISSUE SEE 
INSTRUCTIONS 
BELOW 
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Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appears in paranthe- 
ses following the ad- 
vertiser's name. 


Circle the code letter 
on the “Advertised 
Product Inquiry" card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 


card... no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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Air Preheater Corp. (G-8) 

Airetool Mfg. Co. (F-1) 
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your choice in Area ‘‘D’’ on the Reader Service 
Card—we'll send your bill later, after you start getting 
your copies 


330 WEST 42nd STREET 
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Use Reader Service Card Area “C” to order wanted 
items. We'll fill the order and send you a bill 
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@ How Computers Can Help You——Valuable training 
and information booklet. 12 pages—$0.25: Circle R23 


BUSINESS REPLY CARD 
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@ Controlling Evaporation Losses—Special Report on 
causes and elimination. 24 pages—$0.75: Circle R20 


@ Optimum Bubble-Cap Tray Design—for process de 
sign of bubble-cap trays. 56 pages—$1.50: Circle R15 


@ Chemical Treating of Petroleum Fuels—to remove 
and/or convert impurities. 24 pages—$0.75: Circle R12 


READER SERVICE CARD 
@ The Heat Exchanger—Special Report on design 
WHAT'S NEW ITEMS circie proper number costs and types. 32 pages—$1.00: Circle R8 


es £3 £CTFASCTEA ERS ; . . 

”n 2 suunnwnn»? 2B 45 @ Catalytic Reforming Survey— Special Report on in 

ea soutcaoanuouans $5 : stallations and processes. 48 pages—-$0.75: Circle R3 

“a 6 sonepeov weHonmnnnn 15 a : 

8? 83 8s 86 87 es 89 90 «91 «O98? 93 95 @ Clip-n*File Sheets—$0.20 each, any 6 for $1.00 
Process Data Sheets (PDS’s) are 3-page fold-outs. En 


ADVERTISED PRODUCTS Sse index two gineering Data Sheets (EDS’s) are 2 pages on special 


nannurnc6w4in ou @ om OF Pm a heavy paper for repeated handling and reference 
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v6 Fé Ho K6 16 M6 NG 06 Q6 PDS No. 4, Ethylene-Kellogg Circle RY 

87 07 ‘7 47 7 om? oN OF Q7 PDS No. 5, Fluid Coking Circle R10 
rT) fa Ke Ks 18 Me NB 08 as PDS No. 6, Urea Synthesis—Chemico Circle R16 

wo O89 fo G9 oY wis Me ND O89 av sy 19 PDS No. 7, EthylenesPropylene-Stone & Webster 


Circle R18 
REPRINTS AVAILABLE See listing PDS ' 


Thermofor Continuous Percolation 
a4 87 6810 6D OS OND «22 «62RDS «RDB ORD) OA ORD? ORO Circle R21 
RS RB RI) RIA RIT R20 R29 R26 RP R32 RIS RIB PDS 9. Process Reference List—1947 Circle R24 
m6 RY RID RES RIB RPT R24 RIF RIO RID RI RIP RA? PDS 10, Synthetic Ammonia-kellogg Circle R26 


| |, lsomerization-Atlantic Refining Circle R28 
NEW OR RENEWAL SUBSCRIPTION PDS No. 11, Isomerization-Atlantic Refining 
New | 1 year—$2.00 | 


EDS No. |, Pressure Fundamentals Circle R7 
Renewol | | 2 years—$3.00 | | Speeeer CI EDS No Temperature Fundamentals Circle R11 
EDS No. 3, Fluid Flow Fundamentals Circle R13 

EDS No. 4, Flow Restrictions in Pipe Circle R14 

For lene of October, 1956 (Cood antil January 15, 1957) EDS No. 5, Tank Capacitios—Part : Circle R17 
EDS No. 6, Heat—and Its Transfer Circle R19 

Neme (please print) 2 EDS No Vapor Pressure Circle R22 
Sesion EDS No. 8, Distillation Fundamentals Circle R25 
EDS No. 9, Heat Fuel Comparison Circle R27 


Company EDS No. 10, Tank Capacities—Part I Circle R29 
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End-W elded Studs .. . 


Replace Conventional Heat Transformer Fins 


End 


the rate of 2,000 per 8-hr day by two 


welded studs were applied at 


men in the fabrication of a large cool 
ing coil for Sun Oil Co.'s Toledo, Ohio 
refinery 


They were used in place of 


the conventional heat transfer fins to 
ave labor and time 


[he unthreaded studs 2-1n. im 


and 1'2-1n were end 


welded on l-inch centers in rows 90 


diameter long 
degrees apart around the 4-in. cooling 


tube. The tubing started with an inner 


S-ft. diameter circle and 


expanded 


outward in a series of coils to a di 


ameter of 32 ft. Using end welded 


studs eliminated any drilling, punch 
ing and tapping and speeded comple 
tion of the cooling coil for the new 
Houdriflow unit. Coil fabricators were 
Kaighin and Hughes, Inc. of Toledo 
The unthreaded studs were from Nel- 
son Stud Welding Division 
Industries, Inc., Lorain, Ohio 
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Digital Volt-Ohmmeter 


. can be read from a distance of 30 


ft or more, even from side angles 
Featuring simple operating controls 

Model 352 permits non 

technical personnel to make accurate 


the new 


PETROLEUM PROCESSING, October 


time. De 
the Digital 
both 
portable and rack mount models. The 
portable 


measurements in a short 
industrial uses 


Volt-Ohmmeter is 


signed for 
available in 
instrument measures 1|1-in 
high, 8'%-in wide and 
the rack 

5'4-in 


15Y“s-in deep 
model 
19-1n 


mounted measures 


high wide and 
‘s-in deep 
Accuracy of the new 
rated at tO.1% de 


full scale from 30 cps to 3 megacycle 


instrument 1s 
volts; +2% of 
for ac voltages greater than | volt 
+0.% of value read l 


Switching fixed precision resistors in 


digit ohms 
and out of the circuitry assures long 
term accuracy 

Short balance time of | sec permits 
high printing 
Printer connection and automatic 
printer controls are available for use 
with parallel entry data printers. A 
scanner for use with serial entry data 


readout and rates 


1YS6 


printers and complete printing sys 


Non-Linear 
Airport Del 


also available 
Inc., Del Mar 
Calht 


Circle No. 2 on Reply Card 


tems 1s 
Systems 
Mar 


Reducing and Relief Valve 


operates on initial pressures to 
4,000 psi, and can be adjusted up or 
down by as little as 2 psi over a wick 
range of O SO) psi 
Designed tor low 
the Type “I 


capacily 
spring loaded 
and diaphragm actuated. The body 
stock 
and monel. [he dia 
leflontaced 


service 
valve 1s 
and the 


of stainless steel bar 


trim of bronze 
phragm 1s neoprene for 
long service 

reduced 


Ihe desired pressure 1s 


easily adjusted by means of a hand 
wheel located at the top of the valve 
with no need for stuffing boxes. Thi 
feature permits lowering the reduced 
pressure against a dead end condition 
as for example testing pressure ves 
sels. When installed directly in a lin 
supplying a low amount of oil, air, o1 
water to 4 process, it 1s possible to 
vary the controlled pressure in incre 
ments of two or three psi. Atlas Valve 


Co., 280 South St., Newark, 5 NJ 
Circle No. 3 on Reply Card 
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Pressure Seal... 


Is Effective Up To 10,000 PSI 


[his 
idaptable to sealing high pressures ef 
under bolt 
flanges, or similar 


one-piece pressure seal is 


fectively heads, abutment 
flanges which re 
quire sealing between two faces with 
the bore open to pressure 

The “Dyna-seal” consists of an in- 
Hycar 
rubber, a special synthetic 
made by B I 


Chemical Co 


ner sealing member made of 
American 
rubber Goodrich 
that has unusual resist- 
ance to oil chemicals and 
This ring is 


heat and pressure bonded to an outer 


grease 


abrasion inner rubber 


ring or washer. High tensile, cadmium 


plated cold rolled steel is used in the 
confirming washer 

Ihe device supplies a positive lock 
washer action since the resilient seal 
ing lips of the inner ring form a con 
vex surface opposing the steady or pul 
sating pressure. It 
up to 10,000 psi water, all 
all types of petroleum products, and 


is an effective seal 
against 


many industrial gases. It will function 

in a temperature service range from 
65°F to 250°I 

in sizes from % to 


Seals are available 

1%4-in. Precision 

Rubber Products Corp., Dayton, Ohio 
Circle No. 4 on Reply Card 





Valve-Coupling 


. +» for use as a hand valve or quick 
coupler consists of a primary valve 
within a secondary valve. 


146 


The primary valve 


and last 


is first to open 
to close, serving as a safety 
device for the main valve. As the two 


members are engaged, O-rings seal 


the connection prior to the 


opening 


of two poppet valves and the main 


piston valve. In breaking the connec 
tion, the main piston valve seals off 
the line flow and reduces the pressure 
within the valve. The 


residual 


poppet valves 
fluid in the 
and each joint 


sealed by the O-rings 


seal the valve 


bodies is additionally 


All sealing elements and working 
parts are fully enclosed and protected 
form outside damage. A J-slot lock 
ing design permits rocking the coup 
ling to break frozen joints; thus, it 


IS not necessary to close off the fluid 


PETROLEUM 


at the header or wait for defrosting 
of the connections before breaking out 
a line. The can be 
mounted stationary or used as a hose 
to-hose coupling. Harbison-Fischer 
Mfg. Co., P. O. Box 127, Fort Worth, 


Texas 


Circle No. 5 on Reply Card 


valve-coupling 


Slide Calculator 


. + » provides quick answers to ques 
tions of cost and quantity conversions 
for chemical additives. Aimed prima 
rily at the petroleum industry, the cal 
culator provides answers in gals/bbl 
as well as ppm 

Specific quantities calculated on the 
slide calculator include gal/ bbl, ppm, 
Ibs/ bbl, cost/Ib, cents/ bbl 
bbl. Additional conversion scales re 
late API gravity and lbs/gal, and °C 
to °F 


by writing 


and mils 


Ihe calculator may be obtained 
Armour and Company, 
Chemical Division, 1355 W. 31st St., 
Chicago 9, Ill 


Circle No. 6 on Reply Card 


Explosion-Proof Lantern 
... Operates in hazardous areas on one 
or two 6-volt batteries 

The electric hand lantern has a 
sparkproof case of drawn brass fin- 
red enamel. Wires from the 
batteries to the lantern 


ished in 
head are 
sheathed in flexible brass tubing. Lead 
battery 


seals on the and lamp con 


lainers prevent tampering 

A special device prevents afterglow 
of the lamp filament if the bulb is 
broken. A high pressure spring holds 
1956 
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What's New! 





the bulb in contact with the socket 
If the bulb cracks or breaks, the spring 
the bulb 
ejects it from the socket 
This that 
1500 ft beam is approved by Under 
Class | 
U-C- 


Hub 


crushes and simultaneously 


hand lantern throws a 
writers’ Laboratories for 
Group D hazardous 
Lite Manufacturing Co., 1050 W 
bard St., 22, iil 


Circle No. 7 on Reply ¢ 


i 


locations 


Chicago 


Fire Retardant Coating 


. - insulates against a 2,000 F flame 


as well as serving as a water and rust 


It weathers well and 


alkali 


mildew 


proot coating 


withstand acid and fumes 
and will 

Ihe fire-retardant material 
SS5O1, is a black 


which can be sprayed or trowelled to 


will 
not support 
No 


heavy-bodied mastic 


a thickness of “4 to %-in. on metal 


wood, fibreboard and other materials 
It will not run, drip, drop off or con 
tribute fuel to the flame. Developed 
as a heat and fire-retardant coating for 
metal vessels, and for structural sup 
ports, the mastic can be used wherever 
high temperatures are encountered 

In the 250°! 


the mastic can serve as an interior or 


range ol 20” to 


exterior coating for insulation, reduc 


ing condensation, preventing rust and 


waterproofing. Conventional mastic 


spray equipment can be used for ap 
plication; coverage is 100 sq ft per 20 
gals for a “%-in thick Insul- 
Mastic Corporation of America, Dept 
A-39, 7750 West 61st Place, Summit 
Illinois 


Circ le No 


coating 


8 on Reply Card 


Plastic Lining 


.-n applied hot and employs no 


solvents. The plastic epoxy coating is 


to most acids, al 


hydro 


chemically resistant 


kalies 


carbon solvents 


aliphatic, aromatic and 

Ihe result of three years of research 
to reduce the application hazards of 
the Plastic 
process uses heat to replace 
Application for 
large tanks is by a new heated spray 


plastic linings “Gusco 


Cladding 


dangerous solvents 
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Small Ultrasonic Instrument. . 


Measure Thicknesses From One Side Only 


Ihe SO-100 Sonizon is 
thickness that is 
production testing, and weighs 
lbs. The thickne 
indicated on a ITV type mounted 
face of the control box. A 45-ft 
thick 


a pol table 
designed for 
only 30 


pip 1s 


tester 


indicating 
tubs 
on the 
cable 
nesses 

Applical le tor 


conductive 


connects the control box 
almost all 
the Soni 
zon is simple to operate. A single cry 
slid over the 


Inaudibl 


testing 
ound materials 
touched or 
ted 
emitted from the cry 
through 


stal probe is 
material to be t ound 
Waves are tal in 
to the test piece a couplant 
film 


onstantly varying drive fre 


such as oil, glycerin of 
When the 
quen hits the 
the thickness of 
i lead 


translated 


soap 
resonance equal to 
the 
change on the crystal 
kness 
the 


there 1 
This 1 


reading 


material 


into a thi 


ind app ars as pip on 


scope 


Scales for 
tored right in the unit, and the proper 
lected by knob 
thousandths of an 
material tested 
the thickness of 


various thicknesses are 


ile is 8 turning a 
Calibration ts in 
inch tor the typ ol 
[he “pip 


the material 


indicates 


Using a simple harmonic calculator 
furnished, the 

extended to 
thick. With this 


sible to detect thin spots in wall 
of cast 


which 1 range of the 


Sonizon materials up 
to 4-in instrument it 
iS po 
formed, welded or ground ob 


eccentricity in cast iron pipes; 


unknown thicknesses of 
thicknesses. Ac 
thickness, or 
1“ when checking against a known 
thickne Magnafiux Corporation, 
300 W. Lawrence Ave., Chicago 31, 
Ih] 


ompar 
| with known 


ul y is to Lut of 


Circle No. 9 on Reply Card 





yun that internally mux a liquid 
before 


solids 


Can 


hardener 
100% 


CPOXy resin and 


itomization. Coatings of 


which average 15 mils per coat 


Mm applied to tee] concrete or wood 


q.ft hr 


weighs 


at rates up to 5UU 
only | 


conventional 


[he ncw 
Ib and 


trigger a 


spray gun 
operates with 


Hot 


plied to it in proper proportion from 


tion material $ sup- 


a portable heating and pumping ma 


hine that weighs 85 Ibs. Power re 


quirement imps at 115 volt 

Visual control of the 
po ble through a 
Since the 
ol i diffe 


produ ea 


ipplication | 


three color system 


hardener and resin are each 


rent color, and combine to 


third color, visual observa 
tion will tell the efficiency of applica 
tion. A Gusmer, Inc., Woodbridge 
NJ 

Circle No 


10 on Reply Card 
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“Start Pilot”... 


Provides Quick Starting for Engines 


\ precision engineered starting de 
VICE Start Pilot 
tarting on all gasoline and diesel en 


provides 


quick 


vines, even low as 


HOI 


ul temperatures “as 
Used successfully in Europe 
the device injects a small quantity of 
fine 


ignition-promoting fluid as a 


spray, mixed with air, into the engine 


intake manifold, This keeps the engine 


firing until the regular fuel can sus 
combustion 
Pilot 


content 


tain 
Ihe Start 


low ether 


unit 
blend of 
fluid packed in sealed capsules 
iffected by 
the starting fluid has lubricating quali 


uses a special 

starting 
Not 
temperature or humidity 
ties that protect the cylinder walls and 


upper piston area. It also contains a 


corrosion inhibitor that neutralizes the 


formation of acids caused by con 


densed water mixing with sulfurous 
components of the fuel oil during cold 
Starts 

Ihe Start 
kit form for and includes 


the main unit containing the capsule 


Pilot 
installation 


unit is available in 


chamber and hand-operated double 


action air pump; a spray nozzle which 
is screwed into the engine intake mani 
fold; and copper tubing to connect the 
pump unit to the spray nozzle. Wilco 
Co., 4425 Bandini Blvd Angeles 
13, Calif. or Start Pilot Corp., 258 
Hericks Road Mineola Island 
NLY 


Circlh No 
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Electromagnetic Flowmeter 


converts liquid velocity directly 
into an electric potential without any 


inherent pressure drop. Accuracy 1s 


high for liquids possessing electrolytic 
onductivity 
Ihe Nucor 


Magnaflow instrument 


ik 


has instantaneous and full-linear re 


sponse; the dynamic range of the in 


strument is limited only by the hy 
draulic system and limits of operating 
Rates as low as 100 cc 


2000 


pressure mm 


and as high as gpm can be 


measured 


Ihe measuring element 1s a smooth 





PETROLEUM 


hore lefion tube with platinum elec 


trodes which introduces no additional 
pressure drop into the ling 
ire available: Type A accommodates 


from 3/16 to 


Iwo types 


tube diameter 
lype Ba 


ters from | to 


flow 
1'4-1n commodates diame 
10-in. Standard units 


psi pecial 


operate up to |} OO0) units 


> 
to 


SOO psi and higher. lemperature 
for instrument 
sS0°F on the 
S00" F 

The 


flow of highly corrosive of 


operation range rom 
tandard init up to 
on special unit 
instrument idapted to th 
radio-active 
slurries VaATIOUS 


fluids 
properties It 


liquids suspensions 


and other which have conduc 


tivily will not measure 


pure hydrocarbons. Nuclear Corpora- 
tion of America, Inc., Empire Stat 
Bldg. New York |, N.Y 


Circle No. 12 on Reply Card 
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Water Analyzer 


.-- permits instantaneous measurement 
ol water 


down to less than one part 


per million. The measured output can 


be sent to any standard recorder 


[he instrument operates by passing 
the wet gas stream at a regulated rate 
over a hygroscopic substance, which is 
electrically conductive only when wet 
[he absorption of all the water in the 
hygroscopic substance 


permits quan 


titative electrolysis, with the wate! 


content determined as a function of 


the electrical current 

The portable instrument weighs less 
than 50 Ibs 
battery if desired 
Model W Electrolytic 


er is similar to one 


and may be operated by 
[his “DuPont 
Water Analyz 
described at the 
Pittsburgh meeting of the American 


Proct 





(MAXIMUM SERVICE - 


MINIMUM HEADACHE) 


from WESTERN Heat EXCHANGERS 


Cds Herds Why. = 


The accelerated pace of today’s 
business problems, whether they 
be in engineering, operations, 

sales or management, makes it 
more important than ever that 

the supplier of your process equip- 
ment be attuned to your specific 
needs. 


Many Operating and Engineering 
executives in the petro-chemical 
field, from both large and small 
companies, have found Western 
Supply Company to be their kind 
of supplier in design, fabrication 
and service of Heat Exchangers. 


And, we believe, for good 
reason . 





WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPARHY 
P.O. BOX 1888 @ TULSA, OKLAHOMA 
HUDSON.RUSH COMPANY — 753 Gledstone Blvd., Shreveport, le 
130 Casa Linda Plaza, Dallas, 12, Tex 

P. O. Box 3151, Amarille, Tex 

PROCESS INSTRUMENTS & EQUIPMENT CO. — North Bldg. 

Cherleston, W Va 
H. W. SEVERANCE — 2416 Frankfort Ave., Lovisville, Ky 


PETROL 


WESTERN’S Specialists 


are highly trained, flexible, young 
and experienced, having a full appreciation and 
acceptance of the heat transfer problem . using 
the latest and best data available 


WESTERN’S Accurate Ratings 


are a result of the technical skill of 
Western's engineers, the latest data and their knowl- 
edge of field-proven installations — assuring that 
each exchanger is sized to give the most economical 
unit for the job. 


WESTERN’S Modest Size 


makes Western easy to do business 
with flexible in thought, ingenious in design, 
fast-moving in emergencies 


WESTERN’S Techniques and Tools 


. include all of the lavest machines and 
equipment necessary for producing quality equip- 
ment, with skilled craftsmen in direct supervision 
over each step of fabrication 


WESTERN’S Personal Attention 


to each detail of our customer's speci- 
fications and needs can be traced from the initial 
contact to the finished product, resulting in a close 
customer relationship thru the years. 


Western Heat Exchangers merit your consideration 
on your existing or future heat transfer require- 
ments. We'll appreciate your inquiry. 





AUTOMATIC TANK GAUGES 


MAGNETIC DRIVE | 
for HIGH PRESSURE 


| 


rG. NO 


2500C 


When you buy automatic tank gauges 
for petrochemical service — accuracy 
and safety are important requisites 
“Varee” offers you both. Accuracy is 
assured by counter and dial reading 
clear and distinct—without the danger 
of parallax or difficulty of reading a 
scummy tape Dependable safety is 
insured by the magnet drive rotat 
ing the counter and dial reading 
mechanism, Remote Gauger Trans 
mitter or other auxiliary equipment 
Prevents pressurizing sight glass 
chamber or transmitter housing. Iso 
lates both from corrosive or danger 
ous tank vapors. Sight glass is kept 
clear without use of wiper. No danger 
to per onnel by possible grl iss break 
age 

In addition to these exclusive features 
the Fig. No. 2500C and Fig. No 
2500CR have a host of advantage 


1. Ne g stor motor for motive power 
2. S.S. type 316 sheaves 
Shielded type 316 ball bearings 


All parts either 316 S.S. or pure 
iluminum natural electrical 
ground no plastic 5 


). Gravity compensator for product 
change 


Built to API Standard 2500 for 
custody transfer 


PETROCHEMICAL 
SERVICE 


7 


FIG. NO 


2500RC 


“Varec” Fig. No. 2500C is designed 
for gauging liquid level of chemicals 
stored in high pressure spherical 
tanks. Gauge head has heavy carbon 
steel flange to permit bolting for high 
pressure service 

“Varec” Fig. No. 2500CR is an in 
verted design of the Fig. 2500C, per 
mitting its use on all tanks. below or 
above ground, where top readings are 
re quired Stainless steel t ipe connects 
from gauge head to float in a straight 
line, eliminating use of sheaves and 
brackets, thus reducing friction and 
promoting greater accuracy 

Both types are available in two oper 
ating pressure ranges I50# p.s.L.2 
and 300# p.s.i.g. These are only two 
of a wide variety of “Vare« Auto 
matic Tank Gauges. All are designed 
to be combined with “Vare« Ele« 
tronic or Pulse Code Telemetering 
equipment, remote gauging tempera 
ture transmission, automatic tank 
switching, and remote controls 

Send for “Varec” Bulletin CP-3007 
for information on the entire line of 
gauging equipment 


VAPOR RECOVERY SYSTEMS. COMPANY 
Compton, California, U.S.A. 


Cable Address: Varec Compton Calif., (U.S.A.), All Codes 


(To obtain more data on advertised products see page 142) 
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Chemical Society, February of this 

year. Manufacturers Engineering & 

Equipment Corp., Hatboro, Penn. 
Circle No. 13 on Reply Card 


Hi-Temperature Castable 


+ « « Msulates against temperatures up 
*» 3300°F, in furnaces and other hot 
equipment 

Labeled “Alundum 33-1,” this cast- 
able insulation is lightweight and mon 
olithic in structure. Aluminum oxide 
content is about 96 and it consists 
of pure alumina bubbles of 6 mesh or 
finer. Because of its high purity it ts 
suitable for most operating conditions 

Easy to use, a 100 lb. bag of the 
castable when mixed and poured forms 
just one cu. ft. of cast refractory 
Final set time is between 18 and 24 
hours. Norton Co., Refractories Div 
Worcester 6, Mass 

Circie No. 14 or Repl Card 


Fuel Valve 


. Shuts off automatically upon the 
failure of power. It is designed for gas 
supply lines to boilers, furnaces and 
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Solution: Ljungstrom’ Air Preheater 


barrel 


How fast is “WRITE OFF”? 


ror na 


y “aye OU S8BAaVE 
fur? ice I re ‘ 
irlace ] i 


The Air Preheater Corporation 


60 East 42nd Street, New York 17. N.Y 





What's New! 


: 
’ A Cc Cae A L & D other heating equipment. The same 


solenoid valve can also be used to 

T oOo WF Ee Rr isa re) We e ro handle various grades of fuel oil and 
non-corrosive liquids and gases 

' With a “Y” type body and oversize 


ports, the safety valve provides flow 


“p .f ‘ ae ‘ that is almost equal to that of a 
ower comes|in one piece” on a Marley cooling straight-through gate valve. Sizes 


tower—a comygetely integrated unit that consists above 3-in are supplied with globe- 
of motor, driv@ shaft, couplings, Geareducer* and type body. Double Buna “N” rubber 
fan hub, assembled and permanently aligned on a is used for the sliding seal on the 


rugged unitize dt steel support. valve stem to eliminate leakage, while 
' an integral crown type seat and soft 


Eve ‘ry com en oS of thi ackaged ’ . composition disc assure tight shut-off 
I : = pe age d power unit (ex- Power consumption on the continu- 


cept the shake your choice) is Marley-designed ous duty class “A” insulated coil is 
and manufactured exclusively and specific ally for 10.5 watts a.c. or 10 watts d.c. An 
cooling tower upe. Each is engineered for individual optional time delay device will pre- 
mechanical exc@llence and for functional integration vent the valve from closing on & mo 
into the compl@te assembly. All are backed by a me ons Of ne Automatic 
: ol one ; - Switch Co., 391 Lakeside Ave 
single responsipility for dependable performance Orange, N.J 

and economicd| maintenance, and that backing Circle No. 15 on Reply Card 

is the Marley guarantee, 





These units apefetandard for all Marley industrial 
towers and, together with Marley multi-blade alum- 
inum fans, ag¢ avilable for modernization of towers 
of any ma i illing the pre-assembled Marley 
power packi age fok Replacement service reduces shut- 
down timg by days 


For det (led information on “packaged power” for 
new or ewisting Lowers, call the Marley sales en- 
gineer fn Any of 55 {ndjor cities. 


The Marley Company 


Kansas City, Missouri 
founder Member Cooling Tower institute 


ZO 


— 


Ps :# t ‘fl 
Gage Glass Cleaner 


. + exerts pressure against the inside 
of the glass tube to remove dirt or 
stains, unlike the old bottle type brush 
with bristles 

A cloth swab is slipped over a cor- 
rosion resistant spring steel on the 
end of the rod. Detergent or some 
other cleaning medium is applied to 
the swab and the rod inserted into the 
gage. When the swab is visible in the 
glass a simple pull back on the handle 
arcs the spring and forces the swab 
against the glass. A thumb screw holds 
the spring taut while the swab is 
pushed back and forth in the gage 

} : glass. 
PE 1 it ; ‘ i yp. The gage cleaning rods are avail 


. ' | A ble in standard lengths of 36-in.; 
‘ u's Aa T | ve : a C 4 ‘ 


Wy 
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LOOKING 





... they’ve been found with 


AEROCAT CATALYSTS 


A survey of 42 cat crackers showed that those using Aerocat 
were averaging 2% octanes higher than comparable units 
operating with natural catalyst! But extra octanes are only 
one of the benefits assured by Aerocat. High throughput, low 
stack loss and excellent stability contribute to the high 
overall efficiency. 


Equally important... behind acROcAT’sS efficiency stands 





OPEN-EYED RESEARCH... that keeps making 


innovations in catalyst design... keeps looking for " Same: 
new ways to solve catalyst problems. 








HARD-HEADED QUALITY CONTROL... thot —EL¥YANAMID —— 
insists on “specification plus” in every carload that 
leaves the plant. 





AMERICAN CYANAMID COMPANY 


REFINERY CHEMICALS DEPARTMENT 


FIELD-TRAINED TECHNICAL SERVICE... that 30 Rockefeller Plaza, New York 20, New York 
knows how to relate specialized knowledge of 











catalyst production to your cracking problems. in Conede: North American Cyenemid Limited, Toronte and Montreal 
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2200-5000 Volts 











Diesel-Loading pumps with 
EC4M Div. 2 Starters 


OUTSTANDING ADVANTAGES 


« Reduced floor space 

- Low-cost Div. 2 design 
50,000 KVA interrupting 
capacity 

+ Combination starter with 
Disconnect Switches 
Corrosion resistant, weather- 
proof construction 

» Copper tungsten contacts 
for positive operation 

» Simple 3-wire TIME-DELAY 
UVP push button circuit 


THERMAL-MAGNETIC 
Overload Relays give 
accurate motor protection 
. trip instantly on faults 
- All internal wiring complete 
Self-contained bus and pot 
heads are optional 








50,000 KVA 
Interrupting Capacity 


MOTOR STARTERS 


Petroleum engineers specify these Starters 
for Division 2 semi-hazardous locations 
because they assure substantial savings 
in installation and operation. 


Construction advantages include: Type III 
weather-resisting enclosure with drip-proof 
rool, tank-cover and front-cubicle doors 

oil switch which opens 220-volt control 
transformer before upper door can be open- 
ed to operate main line disconnects 
overload and control relays in flanged 
(Class I, Group D) enclosure with remov- 
able cover . main contactor with alloy 
contacts oil-immersed in rear tank. On volt 
age dips, push button circuit maintained up 
to 2 seconds by simple 3-wire circuit. ‘Stop 
circuit” opens without delay when‘ Off 
button’ is pressed. 

EC&M 2200-5000 volt Starters are also 
available in Totally Oil-immersed Division 
2 Style and in Division I style. Both are 
available with Oil Disconnect Switch (for 
main line) 


Write for 16-page Booklet 1062 
for complete details. 


SQUARE J) COMPANY 








EC&M DIVISION « CLEVELAND 28, OHIO 


(To obtain more data on advertised produc ts See page 142) 
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longer lengths are available on order 
Jerguson Gage & Valve Co., 80 Fells 
way, Somerville 45, Mass 

Circle No. 16 on Repl Card 


Pipe Clamp 


- +» permits attachment without drill- 
ing into the attached steel frame. Case 
hardened tool-steel pieces form a V- 
shape that gives the clamp a double 
bite into the piece of steel to which 
it is attached 

Made of cadmium plated, high 
quality malleable iron, the clamps are 
available in two models—one for right 
angle support (shown above) and the 
other for parallel support. Each model 
is obtainable in ten sizes, which handle 
pipe or conduit from to 4-in. in 
diameter. Fullman Manufacturing Co., 
Latrobe, Penn 


Circle No. 17 on Reply Card 


Heat Exchanger Coil 


.. contains 540 sq. ft. of heating sur 
face in 7.2 cu. ft. of space. The unit 
is designed to heat 3,000 cu. ft. of 
vapor per minute, using 450 psig 
steam inside the tubes 

The size of the radiafin coil is only 

4054 -in. long by 19%4-1in. in diameter 
Three banks of hot-dip galvanized 
steel radiafin coils are mounted within 
these limits. A rolled steel cylinder 
separates each bank of coils and pro 
vides a baffle and support for the coils 
For fabrication, the tubes were first 
finned and then formed into coils as 
part of this custom designed heat 
transfer unit. Schutte and Koerting 
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See how straight 
reciprocal drive 


See how Hills- McCanna 
eliminates major 2s metering pumps can 
replacement part VPW meet your exact 
problems. SEE HOW A requirements 


‘ a 
lured nen Like a 


WATER TREATMENT SYSTEM! 


See how Hills- McCanna 
design gives you greater 
dependability, accuracy 

and longer pump life. 


4 . 
coe 
tad 


es, 
LMS PAL \ 


puerps ° 


vy 


SEND FOR THIS NEW FACT-FILLED BOOKLET NOW! 


Here's useful information to help you get 
more from your present water treatment 
system ...to help you in the selection of 
the proper metering pump for your partic- 
ViF-Tae-lelelilor-télels eam Mall-Mmo)l¢ Mm Pa el- el -Mslele) 40-11 
is complete with technical information, in- 
stallation drawings, tables of capacities and 
pressures, and pump construction recom- 
mendations for metering all types of liquids. 
It's like having a consulting engineer at 
your fingertips! Write for your copy now! 


WILS-MEG! 


METERING AND PROPORTIONING PUMPS + DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS - MAGNESIUM ALLOY SAND CASTINGS 
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prevents and 
removes scale 


KE-TONE utilizes 


phosphates and the amino acid chelates to inhibit sccle 





the best features of the polymerized 


formation and actually dissolve and remove scale deposits. 
The KE-TONE method of treating the large volumes of water used 
in cooling towers, boilers and other industrial installations, loosens, 
fractures, suspends and in many instances actually dissolves 
scale. Any suspended or dissolved scale may then be 
removed in the effluent from the system or in the 
blow-down. So effective are small concentrations of 
KE-TONE that large volumes of water may be treated 


with utmost economy 


Ovtline your scale problem 
and send for Technical Bulletin 
on KE-TONE today 


UNITED CHEMICAL CORPORATION 


OF NEW MEXICO, HOBBS, NEW MEXICO 

















IN SO MANY 
PETROLEUM INSTALLATIONS 


On bleeder lines from pumping 
rotary drilling mud, on crude oil tank battery lines, on suction 
oil well cementing pump trucks, on vacuum tank 
and many other petroleum applications, DeZurik Valves are demon- 

trating a remarkable ability to stop leakage without constant mainte- 
nance. On liquid flow or vacuum you'll find DeZurik Easy-Operating 
Plug Valves will do a uperio! job! 


tanks on 
to high 
on these 


wells, on water treater 


pressure 


Manufactured in a full range of size material and model 


Representatives in all principal cutie 

















(lo obtain? 
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Co., Dept. HIT-E, Cornwells Heights 


Bucks County, Pa 
Circle No. 18 on Reply Card 
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Falling Film Evaporator 


. uses carbon wall wipers to direct 
the flow downward as well as circum 
ferentially reduces the 
contact time of the distillates and pre 


heat 


This sharply 


vents deterioration of sensitive 


materials 


The wipers, made of impervious 


graphite or other suitable material, are 


contained in a special retainer which 


permits free radial motion and easy 


replacement. Internal machining 1s 


since the short sectioned 


wipers need no further 


eliminated 
compensation 
in radius 

The special wipers are claimed to 
improve heat transfer 
film 


operate 


ensure uniform 
fouling 


lower 


thickness and prevent 


more efficiently by 
power consumption 
eliminating the 


denser and 


and save space by 
external con 
piping 
which the still 
operates eliminates the need for en 


usual 
inter-connected 
The slow speed at 
trainment separators 

This type of 


low pressure 


construction permits 


drops; at an absolute 
pressure of | mm, the pressure drop 
can be held to less than 0.1 mm. The 
evaporator is available in a 2-in glass 
model, and in models 


stainless steel 


PROCESSING October 1956 

















PETROLEUM PROCESSING 


LPG Sour? 


Dry it =: 


DRIOCEL S IS NEW. It is a low-cost, activated bauxite 


desiccant specifically developed to overcome sour 


ing of LPG products during the final drying step 


DRIOCEL S PERFORMS A THREE-WAY TASK 


1. It does a thorough job of drying the liquefied 


products 


2. It does not exhibit a souring reaction with sulfur 


compounds which originate in sour gases and crudes 

escape the caustic wash—are entrained in the 
pre-dryer stream (which may deceptively test 
“sweet’’)—and then are decomposed in the dryer 


by ordinary desiccants to yield sour products 


3. Driocel S does not act as an acid polymerization 


POROCEL PRODUCTS from 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


T RPNPIKE MENLO PARK nN. J 


October 


| every time with DR 


_~ 
IQCEL S 


catalyst toward heavy ends of the liquefied gases 


LONG SERVICE LIFE Initial installations put on 


stream over two years ago are still operating 


THE SPECIFIC PROPERTIES of this new drying agent 
also suggest its use in the drying of chlorinated 


and fluorinated hydrocarbons 


Under the well-known brand name of Driocel 
M & © offers a complete line of reliable desiccant 
for drying air, hydrogen, COs, hydrocarbon liquid 
and gases— further proof of our ability to solve 
many a tough processing problem with versatile 
sorptive minerals. The coupon will put us to 


work for you 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
15 Essex Turnpike, Menlo Pa Nj 


Please send me without obligatior 


Bulletin: “Bauxite As A Drying Agent 


Generous sample of Driocel § 








NO.2| in a series of ALUMICOAT APPLICATIONS 








\. 


PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
ollers a lirm resistance against cor 
rosive media especially sulphur 
compounds and extreme temper 


atures 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum 
inum. At temperatures exceeding 
the melting point of aluminum, the 
aluminum on the surface diffuses 
This diffused coating, together with 
the iron-aluminum bond, provides a 
refractory material that gives steel 
maximum protection against high 


temperature scaling 


The Alumicoat Process can solve 
your corrosion and oxidation prob 


lems. Send for full details today! 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


24 Delevan Street MAin 5-4200 Brooklyn. N. Y 





4) 





, 
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of 12, 24, 36, 48, and 60-inches. The 
evaporator is also available in monel 
hasteloy, nickel and other workable 
alloys. Pfaudler Co., 1018 West Ave- 
nue, Rochester, N.Y 


Circle No. 19 on Reply Card 


ok gin 
——. —: 


Pipe Fitting Template 


includes all common fittings and 
is usable on six different drawing 
scales 
Condensed on a 5% x 8-in. Vinvlite 
template are 91 symbols used in piping 
drawings. Included is a wide range of 
commonly used symbols for O.D. pipe, 
end bells, flanges, and four common 
fittings. The apertures are available 
for drawings scaled from Ys to %4-in 
scales. The template is priced at $2.50 
and includes a _ protective sheath 
A. Lawrence Karp, 16 Putnam Park 
Greenwich, Conn 


Circle No. 20 on Reply Card 


Flame Blender 


. dilutes high temperature combus 
tion products with excess air to en 
sure complete combustion and better 
circulation of heat 

Designed for furnaces and heaters 
with temperatures of 400 to 1800°F 
the Hauck Blended Flame Unit ts 
claimed to prevent localized hot spots 
and provide wider flexibility of opera 
tion of heating equipment This is ac 
complished by diluting the high temp 
erature combustion products with ex 
cess air, which increases their volume 
while reducing their average tempera- 
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FIG. 1559G-—150-pound Steel Lubricated 


Plug Valve. Gear operated 


Fig. 3059 (Sectional) A.S.A. 300-pound FIG. 2200—175-pound W.0.G. Semi 
Steel Lubricated Plug Valve tee! Lubricated Plug Valve 


THE WM. POWELL COMPANY 
2525 Spring Grove Ave. 
Cincinnati 22, Ohio 


VERIFIED 





Powell Lubricated Plug Valves main Gentlemen 





tain the 110-year tradition of quality and precision. Only the finest Please send me a copy of your PV-4 


available materials are used. And painstak ing quality control is rigidly Catalog on Powell Lubricated Plug 
Valve users who want one ource of supply for lubricated plug a ost, no obligation 
well as all types of bronze, iron, steel and corrosion-resistant valves 
will want full details on Powell Lubricated Plue Valve 
For example, features include quick and positive operation—just a 
quarter-turn to open of close. Lubricant grooves surrounding cach 
port provide a positive sé il when the valve is closed, In an open posi 
tion, seating surfaces are not exposed. Available in Steel and Semi 
Steel through distributors in principal cil ‘es 
For full details, write for the new PV-4 Catalog on Powell Lubri 
cated Plug Valve Just fill out the coupon and mail. Of course there's 


| 
| 
| 
| 
| 
| 
| 
| 
enforced through each and every it P of manutacture | Valve It is understood that there is no 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


no charge no oblig ition 


The source of cupply tor all valve neede! 


POWELL VALVES......... 


BRONZE RO? STEE AND CORROS 
A™ 
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OXYGEN 


key to modern industrial processes 


Control it with... 


Onnold, 0. Gockman> 


OXYGEN ANALYZERS! 


Oxygen is one of the most impor- _profit-minded executive to overlook. 
tant factors found in modern chem- And because they are the only instru- 
ical and industrial processes. Whether ments that measure oxygen content 
to minimize product oxidation (pre- directly, accurately and conveniently, 
pared atmospheres, air infiltration, Arnold O. Beckman Oxygen Analyzers 
etc.) ... OF to insure adequate oxygen have become the leading instruments 
for efficient combustion (boilers, for modern oxygen control in a wide 
kilns, etc.) ...0r to control oxygen range of applications —from catalytic 
for proper process operations (am- refineries to cement kilns—from power 
monia, acetylene, air fractionation, plants to personnel protection. 
etc.) oxygen control has become toc These instruments (and systems) can 
important intoday’soperationsforany be built to meet your individual needs. 


These instruments 





otter many unique advantages... 


SELECTIVITY: Highly sensitive to oxygen. Effects of 
gases other than oxygen are negligible 


HIGH ACCURACY: 1% of full scale (Example: +0.05% 
0, on range 05% O,) 


MANY RANGES: Full scale ranges from 06-1000 ppm or 
up te 0-100% 0, aveilable. Combustion ranges 0-5, 
0-10, 60-15% GO, supplied with 0-25% O, check range 
Multi-range instruments available 


RAPID RESPONSE, Standard Analyzers 95% respense 
in less than 1 minute. Special Units 95% response 
in 7 seconds! 


USE ANY RECORDER Millivolt output for potentiom 
eters, current output for miniature electronic recorders 
and galvonometers, air output for pneumatic receivers 
and control systems 


Medel F3: Ran 01%, 05%, 
PACKAGE UNITS: Analyzers and contrels may be built bert oe ene teter on doer 


into a cubicle with sampling components wired, piped, fer convenient readings at sampling 
and ready fer installation as a single unit point 
' $ | t 

SAMPLING SYSTEMS: Complete standard systems 1 @2: Full scale ranges 06.1%. 

components, package of portable units are available 6-0.5%, and others fer lew 0, cen- 
nt. Ran 100%, 95-100% 0 

OTHER ADVANTAGES: Instruments may be mounted in arisen a content bag . 

explosion proet cases, mounted indeers @7 outdoors, 








in portable panels, and have other desired features 





The above are but two of the complete line of 
Arnold O. Beckman Oxygen Analyzers available 
for every requirement. 


Send for helpful free 
literature which describes 0. Bockman 
Arneld O. Beckman instruments ® é 

in detail. When writing, 

outline your particular AB N A L Y Zz E R s 

application — we'll gladly supply Profit Builders for Industry 
specific infarmation 

1020 Mission Street 


Data File 20J-106 Seuth Pasadena, Califernia 


(lo obtain more data on advertised products see page 142) 
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ture. With the expanded volume of 
gases, circulation and distribution of 
the heat throughout the heating 
chamber is obtained 

The unit is designed to create a 
stable flame and prevent the entry of 
excess air from interfering with the 
ignition and combustion of fuel within 
the refractory tile. Excess air flows 
outside the tile so that blending occurs 
only at the tile outlet and periphery 
of the flame. Thus, combustion goes to 
completion before complete blending 
takes place; this is designed to reduce 
the formation of aldehydes, noxious 
fumes and smoke-stack haze. Hauck 
Manufacturing Co., | 24-136 Tenth St 
Brooklyn 15, N.Y 


Circle No. 21 on Reply Card 


Free Trade Literature 
Compressor Troubles 


and their diagnoses: the subject 
of a Bulletin PC-SO9P, with cartoon 
sequences of common air-cooled and 
water-cooled compressor troubles 
Common symptoms of each difficulty 
are listed under the correct trouble 
heading, such as insufficient pressure 
compressor knocking, overloaded mo 
tor, and eight other common operat 
ing difficulties. Worthington Corp., 
Merchandising Sales Dept., Harrison 
N.J. 

Circle No. 22 on Reply Card 


Control Equipment 


for power plants is reviewed in 
this brochure, Bulletin 1022-A. De 
scribed in detail are the control sys 
tems for combustion and boiler feed 
water, pressure reducing, desuperheat 
ing, and automatic soot blowing. Both 
rotary and retractable soot blowers 
are included. Copes-Vulcan  Div., 
Blaw-Knox Co., Erie 4, Penn 

Circle No. 23 on Reply Card 


Glassed-Steel 


or alloy, corrosion resistant proc 
ess equipment is described in Bulletin 
No. 936. Listed are project engineer 
ing facilities for designing new opera 
tions or revamping an existing process 
The brochure also gives information 
on custom-built process equipment 
glassed steel reactors, alloy reactors 
heat exchangers, columns and other 
processing pieces. Pfaudler Co., 1017 
West Ave., Rochester, N.Y 

Circle No. 24 on Reply Card 


Fatty Acids 


tradenamed “Empol 1022” are 
covered in a 20-page booklet, Empol 
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| Believe it 
or not... 











Is integral! 


, Varying temperatures .. . fluctuating pressures .. . 
constant vibration. None of these can affect the 
inherent stability of Wolverine Trufin’ —the one-piece, 
finned condenser tube. 


The fins of Trufin are squeezed right from the tube 
° wall, are completely integral with the tube itself. That 
means longer on-stream time—more mileage when the 
going fs tough. 
Trufin can step up the capacity of your existing unit, 
when revamping, or can permit the design of a smaller 
unit (with a bigger punch!) when new heat exchangers 
are considered. Replace prime surface tube with 
Trufin Type S/T (low finned)in water-cooled condensers. 
Specify Trufin Type H/R (high finned) for air-cooled 
applications. Investigate the Trufin story —-NOW! Write 
for the Trufin Opportunity Book. 


Wolverine Trufin is available in a wide range of sizes 


and types in copper, copper-base alloys, aluminum 
and electric-welded steel. 


Oivisions oF 


errisiome or | WOLVERINE TUBE 





CALUMET Division — 
WEAVERS TURE Otv S100 " Division of Calumet & Hecia, inc. 
CANAOA VULCANIZTER hy 4 
& EQUIPMENT CO LTO 1441 CENTRAL AVENUE, DETROIT 9, MICHIGAN 
FOREST (INDUSTRIES OivisSion 
GOOOMAN _UMBER CO Manufacturers of Quality Controtied Tubing and €struded Aluminum Shapes 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES tN PRINCIPAL CITIES 





Integral Fins Give 
This is Wolverine Trufin 


» Wolverine . 
Trufin’ More Surface Area 
Type 

¥ H/R In the installation described at the 


left, hot ethylene liquid ts used on 





the tube sice to superhe it ethylene 


ipors on the shell sick 


For this particular type of opera 
The tube that tion al high-finned tubs such is 
eliminated four out Wolverine Trufin Type H/R ts par 
of five heat exchangers. a a 


bee mise tS Intev 


ral fins give maximum heat transter 








surlace 


Here’s a Real Success Story: Irufin Type H/R is available with 


five to nine fins per inchoain coppel 





and Coppel base alloys and with five 


ONE TRUFIN TUBED HEAT EXCHANGER 0 cecr tsp iintighvcigh 


aluminum 


ELIMINATES FOUR PLAIN TUBE UNITS ice tic ses i tie trate toning 


of condenser tubes Ly po Hi/R has 
By Ernest Dodd integral fins squeezed directly from 
the tube wall. In addition to in 


creasing surface area, the integral 


[ NEAR the Canadian border the same heat duty to be achieved 


ina large chemical plant pron by one exchanger tubed with only 


fins can never come loose from Vi 
essing engineers have a real look of »790 feet of Trufin Type Hl R con 
' ft ' _ , ’ } } / / . bration thermal shock o1 pressure 
respect: in their eyes these days as denser tube 
Variations 
they study the performance record 
it didn't take management long to 
of a certain heat exchanges 





make its decision After all, one 
here's every reason why they heat exchanger for five is a pretty 
should because this is an amazing fair deal in any league — especially Wolverine Tube Offers 
success storv—one that would have when you consider the juicy Saviliys 

delighted the heart of Horatio in tube, shells, headers, baffles and Bree Trufin Literature 
Alger Jr. labor 


Wolverine’s Trufin Catalog carries 
IT hie he it ¢ xchanger white hi is tubed No success Story would Ine complete 


with Wolverine Trufin Type H/R without a happy ending—and this 
one has it. After slightly more than 


complet descriptions ol each type 
of Truafin condenser tube. In addi 
condenser tube, was designed as the tion to sizes, metals and alloys the 
one year of operation, the single 

lrufin-tubed unit has maintained catalog also describes the various 


lop ethciency—with a minimum of applications where integral-finned 


result of an alternate proposal made 
when management was considering 


plans for construction of an ethy | | 
, , o tube can be used to tull advantage 
lene superheater maintenance. It has, according to g 


the customer, met management's For your free copy write Wolverine 


I hi plan under consideration called every expectation lube at the followine address 


for five plain tube heat exchangers 
capable of superheating 31,300 


pounds per hour of ethylene vapor DIVISIONS OF 


from minus lOO °F to minus 20°] pricier WOLVERINE TUBE 


CALUMET DOlvision 
me : 
lotal heat duty amounted to 720 ga ony hee Srvisroes Gy Division of Catumet 4 Hecia, inc. 


CANITER 
000 BIU's per hour @ EQUIPMENT CO.. LTO 1441 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


OREST INVUSTRIES Division 
GOOOMAN LUM@ER CO 





Lhe alternat proposal rocked man 
agem nt right bac k on its « ollec tive Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


heels. Instead of five heat ex PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
changers using a total of 5,680 feet SALES OFFICES IN PRINCIPAL CITIES 


of plain tube this plan called for 


exPORT OfFrT 





MIXING VESSEL 


FOR PROCESSING 


eAVY VISCOUS 


sien QOUBLE MOTION 





Double motion drivehead, an exclusive Struthers 
Wells design. Horsepowers from 2 to 150. Fur- 
nished with sealing devices when used on pressure 
ketties. 


Ketties can be open fiat top, or dished and flanged 
closed top for working pressures as high as 300 Ibs. 


Sweep and paddie arms are pitched to create flow 
ef material throughout kettie—preventing strati- 
fying of the mix. Scraper frame and paddie arms 
can be of welded design or bolted for easy removal 
when vessel is equipped with a cover. 


Scraper blades are advanced hinged type, which For speed, economy and dependability—specify the Struthers 
insures positive scraping action on 98% of the 


oa wong nana tay Wells Double Motion Mixing Vessels—for processing greases 


and other heavy viscous materials. Our extensive machine 
Mixer can be fabricated of steel or special alloy e , ; ’ aie 
to moet specifications. shops and fabricating facilities—combined with years of 


engineering experience in designing all types of agitating 
Ketties furnished with jacket or unjacketed for veesel enable us to furnish x t f 
ead divest te eaotientinn, ssels, enab is to furnis iixing equipment for any 


material, to your most rigid specifications 
For intricately designed or standard mixing equipment— 


think first of Struthers Wells 
STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 


Crystallizers Cirect Fired Heoters 
Evoporators . Heat Exchangers Mixing 
and Blending Units Quick Opening Doors 





Special Corbon and Alloy Processing 


vee ems | STRUTHERS WELLS Corporation 


Package Units 
FORGE DIVISION 


Crankshafts Pressure Vessels Hy drawi« 
Cylinders Shafting Straightening and 
Back-up Rolls 


MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metal 


esis So EB ener WA R “ E N , PA . 
fo ol de fade Eoin te PLANTS AT WARREN, PA. AND TITUSVILLE, PA. 
Offices in Principal Cities 














PETROLEUM PROCES 





| SYSTEMS SPEED PROCESSING 
ANDO 70 cor propucr cosr 


METERS FILTERS 


Metering and fil- 
tering of liquids 
from bulk re- 
ceipts through 
delivery assure 
quantity and 
quality control. 


BLENDERS DEHYDRATORS 


Closed system pro- 
portioning and blend- 
ing of liquid stocks 
plus continuous dewa 
tering where needed, 
deliver a better end- 
product at lower cost. 


¢ 
Write for Cofelogs All equipment available on lease 


or purchase payment program... 


REGIONAL OFFICES: arianwtra - poston 


CHICAGO CLEVELAND ‘ DALLAS . KANSAS CITY 
LOS ANGELES . NEW YORK 


BOWSER, INC., 1329 E. Creighton, Fort Wayne, Ind. 





DURAMETALLIC Aechings 


Write today for FILE No. "MPP 
describing the complete line of 


Product of Durametallic wear-free packings 


DURAMETALLIC CORP., KALAMAZOO, MICH. 


Also manufacturers of rotary mechanical seals, 
oil pressure systems and packing tools. 
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What's New! 





1022 Polymerized Fatty Acid. \n ad 
dition to a complete description, speci- 
fications, characteristics and shipping 
data, the booklet contains application 
data in many fields. Some of these of 
interest to the petroleum industry are 
as adhesives, lubricants, corrosion in 
hibitors and coatings. A complete end 
use bibliography is included for those 
wishing detailed information. Emery 
Industries, Dept. 5, Carew Tower, Cin 
cinnati 2, Ohio 
Circle No. 25 on Reply Card 


Nuclear Technology 


and its application to the design 
of reactors, experimental facilities and 
their operation. This 10-page booklet 
describes the research and develop 
ment facilities which are available 
from this engineering group formed 
in 1952 as industrial consultants in 
the growing field of nuclear technol- 
ogy. Walter Kidde Nuclear Labora- 
tories, Inc., Garden City, Long Island, 
N.Y 

Circle No. 26 on Reply Card 


Data System 


that links the sensing elements 
and the computer: the Beckman Model 
“111” Data System is described in this 
16-page brochure, Bulletin 494. A pin 
board programmer, the Beckman 
“LLL” performs three functions—mon 
itoring, recording, and processing data 
before it is passed onto the digital 
computer for analysis of a continuous 
process. Scientific Instruments Div 
Beckman Instruments, Inc., 2500 Ful 
lerton Road, Fullerton, Calif 
Circle No. 27 on Reply Card 


Engineering Drawings 

incorporate the latest technology 
in construction methods for acid re 
sistant brick installations. Graphically 
diagrammed are details of acid proof 
masonry construction for six typical 
installations, a pump base, a column 
pad, tank outlets, bell and = spigot 
joints, floors and trenches. The draw 
ings are available from Pennsalt Cor 
rosion Products, 3 Penn Center Plaza, 
Philadelphia 2, Penn 

Circle No. 28 on Reply Card 


Antioxidant 


how it works and its uses: an 8 
page pamphlet on Antioxidant AC-/ 
describes the oxidation mechanism in 
volved in hydrocarbon systems and 
how this chemical inhibits it. The 
properties of this antioxidant and its 
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replaces 3 trucks 


and releases 6 men for other work! 


@ A Traveloader is used by Kyle-Taylor Lumber 
Company, Berwick, La., to transport pipe from river 
dock to storage. It has replaced two pipe trailers and 
a gin-pole truck formerly used on this job, reduced 
man-power required from 15 to 9 and made time 
savings of about 70%. 


This company, serving oil producers, receives pipe 
in barges at the river dock. A truck crane unloads 
and places the pipe on the dock. The Traveloader 
picks it up five lengths at a time, transports it to 
the storage yard, and stacks it neatly on racks for 
further disposition. 


Time studies reveal the speed with which Traveloader 
works. Loading time at dock averages 35 seconds. 
Hauling to storage, stacking and returning to dock 


(round trip .55 miles) averages 4 minutes 8 seconds. 
The stacking part of this operation takes only 24 
seconds! As a result the crane at the dock never has 
to wait for the Traveloader. 


Since the company operates 24 hours, 7 days per week, 
the cost savings are substantial. Moreover, 6 more 
workers were made available without increasing pay- 
roll, and two less mechanized units require mainte- 
nance. “This machine is by far the finest that I have 
seen for handling pipe. It has doubled our capacity 
with less labor,” says Mr. J. E. Kyle, Jr., Vice President. 


Write for Bulletin 1360. It completely describes the 
remarkable TRAVELOADER that carries like a straddle 
truck, delivers like a road truck, and stacks like a 


fork truck. 


THE BAKER-RAULANG COMPANY 


1248 WEST 8Oth STREET © CLEVELAND 2, OHIO 





handling equipment A Subsidiary of Otis Elevator Company 
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What's New! 





applications in gasolines, oils, rubber 
and plastics are briefly touched upon 
Catalin Corp. of America, One Park 
Ave.. New York 16, N.Y 


Circle No 29 on Repl Card 


Tube Expanders 


and related tools are described 
with detailed specifications in Catalog 
No. &&. Containing 119 pages, the 
new catalog devotes special sections 
to the use of each piece of equipment 
as well as a detailed engineering de 
scription. Products included are ex 
panders, general accessories, measur 
ing instruments, rollers, extensions and 
drives. Thomas C. Wilson, Inc., 21-11 
44th Ave.. Long Island City 1, N.Y 


Circle No. 3 on Repl Card 


Pipe Hangers 


which provide a constant load 
supporting capacity for systems sub 
ject to expansion and contraction 
Bulletin 156 1s «a 16-page brochure de 
scribing Navco Counterpoise hangers 
and gives complete specifications for 
the entire line of hangers. Enginee 


Since ‘‘way back when,’’ Monsanto has been helping ing drawings of all models, weight 
lube manufacturers like you with the eiiiieiek tikemietion in tind 


chemical problems of petroleum additives. National Valve and Manufacturing 
Co,. 3100 Liberty Ave Pittsburgh | 
Penn 


load selection tables, and erection and 


Modern Example: 


Circle No 31 on Reply Card 


IMPROVING GEAR LUBE PERFORMANCE TO MEET THE EXACTING — Materials Handling 
MILITARY AND AUTOMOTIVE SPECIFICATIONS FOR ‘and power transmitting machiner 
HIGH-TORQUE, HIGH-SPEED OPERATION iar Sealiitis & fe 44 sone co 


Describing in 44 pages not 


; only the equipment available but also 
What was needed was a true multi-purpose additive that would help heavy 


duty gear lubricants stand up under the extreme pre esures of high torque without ' hud hit 
, a9 wochure | “S ) 

sacrificing high-speed performance. Monsanto chemists developed Santopoid 2: . ‘ nciude 1 DI liography ot 

and Santopoid 22 RI 


picturing industrial applications, the 





Gear lubes fortified with either passed both high-speed and high-torque —<= —— 

field trials in all automotive equipment tested = ° —" 

on desert runs and mountain runs for 5 years T 
in 1954. 1955 and 1956 For more information, 


i ' 
Superior High-Torque Performance... for the past ee 


year Santopoid 22 has protected expensive Monsanto Chemical 
heavy-duty worm-gear trucks used in grueling : Company 
mountain hauling . 
Excellent High-Speed Protection before adding 
Santopoid 22, a racing car chewed up rear-end 
gears every 75-100 miles. Since changing to Department OA-2 

a Santopoid 22 fortified gear lube, 350 miles St. Louis 1, Missouri 


Organic Chemicals 


Division 





plus 100 warm up miles have been clocked 
with gears still OK. 





When you write specifications for your prod 
uct, before investing in expensive tests Ln 
call in Monsanto. Monsanto can formulate M 

your base stock—ready for field testing ; ONSANTO 

with dozens of possible additives that will ' ; 

do just about any job an additive can do ; 

Corrosion inhibitors « Detergents + Viscosity Pn aS Think ve —- someamer Cat 
index improvers + Gear lubricant fortifiers , ormuia/s . . a exp osio 


a , beaut 
Fuel oil clarifiers + “Oiliness” improvers, 


lo4 (Tu obteis nore data on advertised products see page 142 PETROLEUM PROCESSING, Octobe 











Reduce Down-Time Costs 
with ROCKWELL-Nordstrom VALVES 


he 


CAUSeC eCXCESSIVEG 


two most common valve problem that 


down-time costs are seat f 


leakage) and wear 


Performance records in thou 

sands of refineries and gasoline plants prove that 

Rockwell-Nordstrom valves cut 
they stay le 


service than any 


down-time cost 


because akproof and wear longer wu 


other valve. In Rockwell 


Nord 


strom valves, there are 


cut-out or corroded Leak proof hut-off 


s assured by pressurized lubricant sealing. Lubri 


positive 


ROCKWELL-Noras 


Lubricant Sealed for 
40th YEAR 


Positive Shut-Off 


} 
suiure 


no exposed sweat to be 


‘ 


cant 


also eliminates the 


metal-to-metal frictior 


that causes 


The maintenance cost and dependability 
of Rockwell-Nordstrom valves is a 
they 


ordinary valves 


ordinary valves to wear out so quickly 


low 


matter of 
record, yet cost no more to buy 
Available in 
ure ratings 
Rockwell 
Pittsburgh 8, Pa 


Canadian Valve 


, Often les 
than a complet 


Write today 


Manufacturing 


range of sizes and press 


for more information 


(Company 


Licensee: Peacock Brothers Ltd 


VALVES 





—_—_ 
——T reer 


| (We TEST EQUIPMENT kL > 





FROM THERMO ELECTRIC\ ©, 





MiniMire Portable Indicator 


A midget-size portable potentiometer 
indicator — this compact, lightweight unit 
weighs under four lbs. and measures 
only 4"' x 5"' x 6". Yet it has a double 
scale 23'/ inches long! Standard range 
includes a scale of O"-1800° F. for lron- 
Constantan and one of 0°-2400° F. for 
Chromel-Alumel. Other scales also avail- 
able. Another outstanding feature —the 
“Mini Mite” serves a dual purpose! it 
can be used to measure temperature 
directly when connected to a thermo- 
couple, or, to check other potentiometer 








or millivoltmeter type instruments when 

used os a comparison instrument. A 
three-position switch permits quick selection of scale or elimination of 
cold-junction compensation. Write for Bulletin 64-| 


Thermocouple Calibration Console 


This complete equipment package was designed for industries requiring 


frequent calibrations to maintain temperature measuring accuracy. Highly 


flexible in performance, it provides precision calibration of thermocouples 
and other temperature sensing devices, 

checking of portable standards, and the 

accurate indication of any millivoit signal 

for calibration or laboratory test pur- 

poses. Calibration 

range from 32° to 

2000" F. Write for 

engineering data 

EDS-23-1 


Other NEW 1-« instruments 

“AvutoRef" Cold-Junction Unit @ Portable Self-Balancing Indicator 
Multi-Point Controller @ Standardized Ten-Point Midgit Monitor 
Self-Balancing Indicator with Remote Selector and Digital Readout 
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Pyrometers + Temperature Monitoring Systems + Thermocouples « Protection Tubes 
Quick-Coupling Connectors and Panels + Thermocouple and Extension Wires 


Thermo Electric G.ac 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 


eS SSSVVEALARESEES 


Seceae 
te ee 











(Ta obtain more data on advertised products see page 142) 


What's New! 


company publications on_ specific 
equipment pieces and a list of national 
and international offices. Link-Belt 
Co., Prudential Plaza, Chicago 1, III 
Circle No. 32 on Reply Card 


Aluminum Fittings 


. their uses, specifications and appli 
cations: Bulletin TT790-15-756 is a 
42-page reference handbook for the 
design of aluminum piping systems. In 
cluded are dimension tables on all fit- 
tings, physical properties, fitting toler 
ances, pressure-temperature ratings, 
allowable working pressures and corro 
sion resistance data. Tube Turns 
Louisville 1, Ky 

Circle No. 33 on Reply Card 


Fire Extinguishers 


their new ratings by the Under 
writers’ Laboratories and an outline 
of a new industrial fire code: these 
topics are presented in Kidde Industry, 
Underwriters’ Lab Issue. Also pre 
sented is a description of how equip 
ment is tested when received at Un 
derwriters’ new Northbrook, Illinois 
testing plant. Walter Kidde & Co., Inc 
Belleville, NJ 

Circ le No 34 on Reply Card 


Power Transmission 


is described in detail in this 328 
page engineering catalog covering 
Dodge’s complete line of mechanical 
units. The manual contains sectional 
drawings, dimensions, weights, process 
application details and engineering 
tables. A comprehensive & page index 
makes the book easy to use for quick 
reference. Dodge Manufacturing Corp 
Mishawaka, Ind 

Circle No. 35 on Reply Card 


Aluminum Handbook 


is a comprehensive reference book 
on the use and specification of this 
material. Alcoa Aluminum Handbook 
presents concise data on aluminum al 
loys and mill products in an easy to 
read tabular form. The | 76-page, hard 
covered handbook presents informa 
tion on ailoy standards as well as the 
properties, sizes, and tolerances of 
mill products usually produced from 
them. Aluminum Company of Amer 
ica, 781 Alcoa Building, Pittsburgh 19 
Penna 

Circle No. 36 on Reply Card 


. 
Assembly Kits 
for electro-mechanical control 
systems or computers. Brochure TDS 
1110 gives complete information on 
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MILLIONS OF BARRELS OF WATER 


THROTTLED THROUGH TOUGH HANCOCK VALVES 


IN WATER FLOODING OPERATIONS 


demand rugged valve 
iable control of input flov 
ween helping to boost 
ient throttling service 


1ers and or njyectior r 


in pump house 
Typical example of the ay plication of Hancock Va ‘ 
vater-injection operations are pictured here. At Well 
Mid-Continent Flood of the Sunray Oil ¢ 


( rporation 
616.87 vater were throttl 


through a 
i an average pre 
Hancocks in the system. Buffal 
Okla as been using Hancock Valv 
Pool fo en years. So has Winona 
at Rock Flood, northwest of ’ 
Farlougher Engineering 


on of the 2, ¢7 


2Ulla 


upervised the 
ten 


Whatever the pre 


ure require: 
is a tough Hancock Steel o 


The 


Vater, ther 
job 


nally engineers 
They with 
ar longer th 
the most ad 


tightne f Hancock 


When Hancocks go in, 
valve costs go down. 


Phone your Industrial Supply Distributor ¢, 
ete f t it k Y es f 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


HANCOCK WALWES 


MAKWwe A product of MANNING, MAXWELL & MOORE, Inc. 


Watertown 72, Mass 
MAKERS OF AMERICAN 


achusett 
INDUSTRIAL INSTRUMENTS, CONSO 

INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, ¢ Moss. CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahome. AIRCRAFT CONTRO Dant 5 Cor und inglewood, ‘ 
SHAW BOX AND OAD FTER’ CRANES BuDG(T AND OAD rree OTHER Prime PECIALTIES 
Muskege Mick 


a 
» ——Te 


DATED’ SAFETY AND RELIEF VALVES 
HANCOCK VALVES 
PRODUCTS 


5, AMERICAN MICROSEN 


PRTROLI st Procrssi October 





What's New! 





the kits or separate components which 
are available for constructing 4 


j breadboard” model of an engineer's 

original design. Included are detailed 

descriptions of mounting components 

y component hangers, clamps, shafts 


bearings, gears and the other required 


MADE FROM VIRGIN COPPER FROM OUR OWN MINES pieces. Servo Corporation of Americ 


New Hyde Park, N.Y 


Circle No. 37 on Reply Card 
PRODUCED BY THE 


TENNESSEE CORPORATION Unions & Check Valves 


ire described evised issue of 
MINERS OF COPPER, ZINC, IRON AND SULPHUR a ae eae tie be 82 nasser ws 


Catalog 56. Included ts information on 
two new products: lug nut unions and 

A SUPERIOR SWEETENING spring controlled check valves The 
catalog contains all pertinent data 

REA GENT IN such as pipe sizes, prices, engineering 

data and = specifications. Catawissa 

PETROLEUM REFINING Valve & Fittings Co., Catawissa, Penn 


Circle No. 38 on Reply Card 


We are in a position to supply your 
needs on annual, semi-annual or Bolted Steel Tanks 


monthly contract basis—also smaller : and their uses are Cescribed in 

atalog No. 656. Using new synthetic 
quantities in drop shipment lots. gasket materials, the tanks are avail 
able in sizes ranging from 100 to 
10,000 bbl capacities. Construction 
details, pictures of tank assembly and 
a table of API dimensional specifica 
tions for bolted steel tanks are all in 
cluded in the 16-page brochure. Co 
lumbian Steel Tank Co., Kansas City 
1, Missouri 


Circle No. 39 on Reply Card 


Jet-Tray Dearator 


design eliminates tubular vent con 
densers: Publication 4651] describes 


High Copper Content Other Tennessee 
Lower Moisture Corporation products 
form Particle Size Ferric Sulfate 
CHECK THESE Sabtorsnity . (Ferri-Floc) this type dearator that handles a wide 


FEATURES Availability Copper Sulfate range of operating conditions and pro 
For 


1. Quality improvement and 
2. Cost Reduction Sulfur Dioxide. 


vides effective scrubbing contact be 
tween steam and water. Two heaters 
are used in series: the preheater at the 
- ‘ top of the shell meets the incoming 
For samples make 
water; the second section is fitted with 
request on your TENNESSEE . 
company letterhead , downflow trays to provide spillage and 
017-020 Grent Building, Atiente, Ge. surface contact. Elimination of the 
tubular vent condensers does not pre 








vent effective purging of non-condens 
ible gases from boiler feedwater. Coch 
rane Corp., 17th St. below Allegheny 


Are You Moving? Ave., Philadelphia 32, Pa 


Circle No. 40 on Reply Card 





Please let us know as soon as you can so we can change your subscrip- 


Bolt Preloading 


tion stencil addressing plate. Be sure to send us 
by using an indicating washer is 
described in 12 page catalog, Form 
; . JAS » » . . » f > 
(2) Your new address (including company connection) 2165. The device, called PLI-Washe: 


consists of two concentric steel rings 


(1) Your old address (including company connection) 


(3) The date the change becomes effective sandwiched between two close toler 


PETROLEUM PROCESSING—Subscription Department meer cemae, Fie Inner ving & ilehes 


than the outer ring and is compressed 


330 West 42nd Street—New York 36, N. Y. as the bolt is tightened. When the inne: 


ring is compressed to the point where 
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vn Mile 


err 


MEMO Jaea.P-M 


RIGID ik 
%” te Mm” 


LODE . es 


RPiksiD 
'/s” to 2” Drop-Head Threaders 


Handiest darned ratchet threaders you ever used! 


Really handy, time savers, easy to use. Pick up the size head 
you need, snap it into the ratchet ring . . . and start 
threading! Heads can’t fall out. Dies reverse easily for 
close-to-wall threading. Conduit and special dies available. 
Free carrier with sets. For perfect threads easily and 


long service, buy ’em at your Supply House. 


i, tig Bolt Threaders, too— 
tT aT ask for RIGA OOR-B, 


same easy-work advantages as drop-head pipe dies. 


Carrier Free with Sets 


Whole Line of RIAID Pipe Threaders Offers You Extra-Easy Threading 


ae Pe y RiGoRID iF RigAID 
: Threads 1” to 2” pipe ; 504 Threader ) 4P Geared Threeder 
: : : for power drive use— i 2%" te 4” pipe— 
with 0 cet of des. threads 1°" to 2° with : extra-easy handling, 

1 set of dies ; ne upkeep. 


Top Quelity Sulphur-tard 
Threed-Cutting Oil 
= - 


The Ridge Tool Company « Elyria, Ohio, U.S.A. 


/ | ‘ lise 





Exclusive 


heated 


sampling 
valve 


gives superior 
reproducibility 
by eliminating both 


operator error and 


sample contamination 


Precise sample volumes are reproduc- 
ible to better than + 0.5% with 
CEC’S revolutionary new Heated 
Sampling Valve. CEC’s valve simpli- 
fies operation, enhances resolution by 
minimizing sample diffusion, meters 
samples directly from a gas stream— 
thus eliminating possible contamina- 
tion or dilution with air, 

Used independently or as a sup- 
plement to mass spectrometers and 
infrared instruments, CEC’s vapor 
phase Chromatograph provides fast, 
accurate analysis of almost any mix- 
ture, including liquids with beiling 
points as high as 325°C! : 

Potential applications of the ver- 
satile 26-201 are practically unlimited. 
Yet cost is low, Operation is simple. 
Write for complete deseription and 
specifications, Bulletin CEC 1831-X5, 


COMPARE THESE FEATURES 


MODULAR DESIGN... expandable 
as analytical needs change; columns 
easily interchanged; quick change 

over between stacked analyzer 


units and central control unit 


WIDE TEMPERATURE RANGE 
WITH VARIABLE TEMPERATURE 
CONTROL 


valve temperature continuously ad 


oven and sampling 


justable frem 60°C to 250°C with 
regulation within + 0O.S°C over 


entire range 


VERSATILE operates with 
either adsorption, gas-liquid parti 
tion or reaction columns to handle 
wide variety of compounds mic 
rosamples make instrument prac 


tical for all types of laboratories 


> 
(To obtain more data on advertised products see page 142) 
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the outer ring binds against the adja 
cent washer, the desired preload has 
been induced in the bolt 

Accuracy of the PLI-Washer is 

10%, and permits safe preloading 
of bolted connections to a high 80% 
of boli yield strength. Available from 
stock are washers for bolts from #10 
through 1'2-in. in diameter, designed 
for preloading bolts of tensile strength 
from 80,000 to 180,000 psi. Available 
also are washers for stress levels of 
125,000 and 160,000 psi. Standard 
Pressed Steel Co., Jenkintown, Pa 


Circle No. 41 on Reply Card 


Pump Bulletin 


describes a new line of chemical 
process pumps which have complete 
interchangeability of components. Bul- 
letin No. B-1608 lists the specifications 
for the back plates, impellers, and 
volute cases which can be combined 
to obtain desired service characteris 
tics. The Type DL and Type DM 
pumps are offered to meet the follow 
ing conditions: up to 800 gpm capac 
ity heads to 400 ft; temperatures to 
400°F, and either water cooled pack 
ing or water cooled lubrication. Peer 
less Pump Div., Food Machinery and 
Chemical Corp., 301 West Avenue 26 
Los Angeles 31, Calif 


Circle No. 42 on Re ply Card 


Expansion Joints 


of many types are described in 
detail in a 72 page publication Catalog 
56. Introduced in the catalog are de 
tails on new staff equalizing, duo 
equalizing, and high pressure toroidal 
expansion joints. Essential data on 9 
other types are also included. Tables 
and charts present complete engineer 
ing specifications, and a selection chart 
tells how to choose the correct expan 
sion joint for a given set of condi 
tions. Zallea Brothers, Taylor and Lo- 
cust Streets, Wilmington 99, Del 


Circle No. 43 on Reply Card 


Did You Miss These? 


The following items, reviewed 
originally in June, have aroused 
considerable interest among read- 
ers. They are repeated briefly here 
as a service to those who might 
have missed them the first time 
they appeared For details or lit 
erature please use the regular Re 
ply Card in this issue 


Gasoline Dyeing 


is faster and cleaner with the 
“Dyzooka,” a dry eduction probe. In 
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Do you make or use or store liquids that 
cannot be contained by carbon steel vessels? 
If so, Graver will build your tanks and proc- 
ess equipment of corrosion-resisting alloys 
—stainless, or stainless-clad or aluminum. 
Graver’s highly developed techniques in 
alloy welding make it possible to build stor- 
age and process vessels to exacting new 
specifications of corrosion resistance. 


Bring your tough problems to Graver. Autoclaves 
Aluminum tank for rocket fuel Digesters 


Elevated 
water tanks 


Oil field 
equipment 


Pressure 
vessels of 


Storage tanks 
Towers 


Weldments 


Solid stainless sphere for gas Stainless-clad vacuum column 


GRAVER TANK & MFG.(0.NC. 


East Chicago, Indiana 
CHICAGO «© NEW YORK @ PHILADELPHIA « EOGE MOOR, DEL. © PITTSBURGH @ DETROIT @ TULSA 
SAND SPRINGS, OKLA. «© HOUSTON « LOS ANGELES «© FONTANA, CAL. © SAN FRANCISCO 
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INDUSTRIAL WASTE TREATMENT © 








Your waste treatment problems can be effectively 
solved by the skillful recovery of useful products 
and the re-use of treated water. 

Talk it over with our nearest representative ... he 
has the COMPLETE LINE of equipment and processes 
to best serve your needs. 


J. W. DROKE & ASSOCIATES 


TULSA FORT WORTH HOUSTON 








~ ++ for 
TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below a natural gas field meter 
run 





Auto-Lite Model "1000" Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading 
Priced as low as $49.50. Manufactured to cus 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, ONTARIO 


4 
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What's New! 





corporated in the probe is an anemom 
eter for measuring airflow, so that 
when the probe and anemometer are 
joined together the assembly resembles 
a bazooka hence the name “dy 
zooka 

One of the main advantages of the 
new probe is that it is clogproof under 
a wide range of field conditions. It is 
now possible to introduce dye directly 
from a shipping drum into the finished 
gasoline. Pre-dissolving as an interme 
diate step is not required 

The probe is an aluminum tube 
within a tube. The inner one sucks the 
dye from the container into the gaso 
line stream; the outer tube supplies a 
downdraft of air which is controlled 
by two adjustable ports. The ports as 
sure fluidized flow of the dry dye. E. | 
du Pont de Nemours & Co., Public 
Relations Dept., Wilmington, Del 

Circle No. 44 on Reply Card 


Plastic Pipe Markers 


are easily applied over any existing 
pipe lines. No preparation such as 
scraping or cleaning is required. The 
pre-formed plastic label snaps over 
either the bare pipe or the insulation 
and is held in place by cementing the 
overlapping edges of the label itself 

Ihe “Pype Identification Marker 
has a color coded background with 
the identifying words printed under a 
protective sheet of vinylite. Printing is 
arranged so that the label can be read 
from any direction Because the 
vinylite cover is resistant to most 
chemicals it will remain bright and 
clear throughout its service life 

Ihe markers come in sheets up to 
25 x 21 in. and are pre-formed to 
clamp around pipes ranging in diame 
ter from ‘2 to 30-in. They are also 
available with holes cut out for in 
stalling around valves. Wilmington 
Plastics Co 810 S. Heald St Wil 
mington 1, Del 

Circle No. 45 on Reply Card 


Refractometer 


continuously monitors process 
plant streams. Any variations in the 
stream can be detected quickly and 
necessary changes made to bring the 
product back to standard 
Available in models with limiting 
sensitivity ranges of O.OOOL, O.OOO0] 
or 0.000002, this instrument measures 
the difference in refractive index be 
tween a flowing liquid sample and a 
reference sample. A sealed optical sys 
tem, photocell detection, temperature 
compensating, and null balance system 


transmits a change in refractive index 
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Mi Engineers go for Yarway Gun-Pakt Ex- 
pansion Joints because: 


why engineers NO SHUTDOWNS. With Gun-Pakt Joints 


when new packing is needed, it is added 


ARE ER AE under full steam pressure, right on the job 


no unpacking, no shutdowns, no service 

go or Un= qd + interruptions. 
FEWER JOINTS NEEDED. With Gun-Pakt 
é bd j 4 ; Joints you need fewer joints per length of 
Xpansion oin © pipe line, with traverses up to 12” single 


and 24°’ double 





LONG SERVICE—NO METAL FATIGUE. 
Gun-Pakt Joints give long, trouble-free serv- 
ice life—no fatigue failures 


LOW MAINTENANCE. Maintenance records 
show the costs for servicing Gun-Pakt Joints 
are very low. One utility reports only 65 
cents per year per joint—another reports 
less than half that 


Leading institutions, central heating stations 

and industrial plants “go for Gun-Pakt”’ 
ie de de PR gad tt et again and again. Write now for latest bul- 
letin EJ-1914 


One of 37 Yarway Gun-Pakt Expansion Joints 
installed at giant oil refinery on Gulf Coast 


Gun-Pakt Joints at this refinery range in size YARNALL-WARING COMPANY 

f 1'A"’ 14° re : 

rom 1" to 153 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


GUN-PAKT EXPANSION JOINTS 
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J-M BLAZECRETE 
speeds refractory repairs... 


That's why it pays you to use this 
hydraulic setting refractory for temperatures to 3000F 


Repair old refractory linings—or 
build new ones—quickly and eco- 
nomically with Blazecrete*. For trow- 
eling, just mix Blazecrete with water 
as you'd mix ordinary concrete. . . 
then slap-trowel it in place. 


When gunned, it adheres readily 
with a minimum of rebound loss. 
Either way, Blazecrete goes on fast 

. without laborious ramming or 
tamping. And Blazecrete linings last. 


Three types of hydraulic-setting 
Blazecrete are available. All harden 
on air curing, do not require prefir- 
ing. They are furnished as a dry mix 

. can be stored safely for use as 
needed. 

3X BLAZECRETE—PFor temperatures 
through 4000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


*Hen U8 Pat. O@ 


Whether you gun it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—PFor tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE — For temperatures 
through 2000P. An insulating refractory 
..» light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 

Manville, Box 14, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


P 


or slap-trowel it... *>s 





IM Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 


174 (To obtain more data on advertised products see page 142) 





What's New! 





to a visual dial or a remote recorder 
Accuracy is claimed better than 
14%. Barnes Engineering Co., 30 
Commerce Road, Stamford, Conn 
Circle No. 46 on Reply Card 


High Pressure Equipment 


. for process conditions up to 7,500 
psi and 1,000°F: a 53-page catalog 
Hofer High Pressure Apparatus, de- 
scribes the wide range of special equip 
ment available from the German firm 
which designed some of the equipment 
for the original Fischer-Tropsch syn 
thesis. Included are details of com 
pressors, and catalytic 
apparatus for critical operating condi 
tions. Chemtech Products Corp., 276 
Forest Ave., Glen Ridge, N. J 

Circle No. 47 on Reply Card 


autoclaves 


Electronic Instruments 


' for recording and controlling 
Bulletin P1245-A, catalogues in 63 
pages the many applications of the 
continuous-balance potentiometer for 
the control or telemetering of process 
conditions. Included is information on 
the many different sensing elements 
which can be used with these elec- 
tronic instruments. Bristol Co., Water 
bury 20, Conn 
Circle No. 48 on Reply Card 


Waste Treatment 


. . problems and how to solve them 
Technical Paper No. 64 presents sev- 
eral practical systems for process and 
waste water treatment using controlled- 
volume pumps to meter the chemicals 
and additives. Discussed in detail are 
the processes of coagulation, clarifica- 
tion, boiler water treatment, and oxy- 
gen scavenging by addition of hydra- 
zine. Milton Roy Co., Station L, 1300 
E. Mermaid Lane, Philadelphia 18, 
Penn. 

Circle No. 49 on Reply Card 


Alloy Tubes 


. .. for heat exchangers and condens 
ers: 44-page manual, Publication B-2 
is designed to assist engineers in the 
selection of tubes and plates. The 
booklet discusses their applications, 
methods of manufacturing, plus hints 
on their installation. A special section 
deals with corrosion factors in con- 
denser tube service, and another lists 
physical properties and tabular data 
concerning heat exchanger and con- 
denser tubes. American Brass Co., 25 
Broadway St., New York 4, N.Y. 
Circle No. 50 on Reply Card 
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hi til 
is | e It's a husky supporting tile—vused instead of an 


expensive alloy casting in a double suspended 
arch designed by B-L for high temperature 


* 
KS ca t a aluminum, steel and glass furnaces. It can stand 


extremely high temperatures—can be used with 


or without insulation. 








The dog bone supports two beam tile. 


Bottom lugs are sloped so that the weight of the beam tile will 


draw the two together—like this: 


Filler tile space out the arch so that the completed 
job looks this way: 


Naturally the completed arch will possess all 
of the inherent characteristics of Bigelow 
Liptak suspended construction. Burned out or 
damaged tile can be removed without dis- 
turbing large areas. Expansion is confined to 
individual tile—will not accumulate over the 
entire width of the arch. It all adds up to more 
production—less down time through keeping 


heat from raising the roof. 


We'd like to tell you 
more about it. 
Just write. 


BIGELOW-LIPTAR /o1woration 


AND BIGELOW LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES. 
Iu Canada: iGELOW-LIPTAK OF CANADA, LT0., 7orente, Ontario 


ATLANTA © BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER © HOUSTON © KANSAS CITY, MO. e LOS ANGELES © MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE © ST. LOUIS © ST. PAUL © SALT LAKE CITY « 
SAN FRANCISCO © SEATTLE © TULSA © MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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EDITORIALS ... 


Careful, Bud, That Wind's Shifty 


MPHE petroleum processor who sneers at his brothers 

out in Los Angeles and says air pollution is no 
concern of his because “we don't have inversion layers 
in our part of the country” or “our fumes always blow 
away from the city” could be in for a rude awakening 
one of these days 

Take a look at what's happening over in Ashtabula, 
a northeast Ohio city on the southern shore of Lake 
Erie. Ashtabula has quite a bit of chemical industry 
(no refineries), and smoke and fumes from these plants 
are usually blown out over Lake Erie by the prevailing 
wind. There they are harmlessly dispersed 

But in recent months these winds haven't been quite 
so obliging. For days at a stretch instead, they've been 
moving Obnoxious fumes from some of the plants to 
Ashtabula’s Some of the 


smarting eyes, raw throats, dying plants 


residential results 


a lot of 


reas 
and 
noise from the residents 

One complicating little aspect is that many of the 
industrial units are outside city limits, and, therefore 
Ashtabula has its hands pretty well tied. It has re 
quested help from the County commissioners, and from 
state and federal officials 

We don't profess to know what will happen in Ash 
tabula. Maybe the companies will have to control thei: 


emissions of smoke and fumes winds 


or perhaps the 
will return to normal, and the present stink will 


away 


blow 
But there's a moral in this tale 

Don't count entirely on nature to solve all 
pollution problems. She can be a shifty creature 


your 


Don't Sell "Foreigners" Short 


| ACK about 20-odd years ago 

World War Il-—we 
lines: “Don't expect too much in the way of scientific 
advances from the Japanese 


tors 


days before 


talk along 


in the 
used to hear these 
They're marvelous imita 
They can take American engineering discoveries 
ind developments, and they can duplicate them to nth 
degree. But they just aren't original thinkers in their 
own right at all.” 

That kind of talk and thinking in this country soon 
died out with the start of World War I. Actually, there 
were probably not many scientists or engineers in the 
U.S. who put stock in it at any time. Yet it did exist 
and persist for some time 

(By the way, there’s some further up-to-date evi- 
dence in this issue to throw out that opinion. See pp 
15-16 and 55-57 for two reports on recent petroleum 
processing developments in both Japan and China.) 


l 16 


The important point, however, and the lesson we 
should have learned, is to keep from having the same 
4 vast amount 
lron Curtain. In- 


ideas about any other countries today 


of the earth is now behind Russia's 


formation on scientific and technological achievements 


in these areas is extremely meager. True, there are 


demonstrations, 
little of 


occasional reports on nuclear bomb 


but beyond these, Americans hear industrial 
progress 
that 


technical men probably are convinced that the Russians 


Again, we will admit informed and thinking 
they should 


be making great strides in industrial know-how 


ire not standing still. Quite to the contrary 
It could 
not be otherwise in light of the reports we have on the 
emphasis Russia is placing on the training of engineers 

In spite of thi 
in U.S 


clichés 


, we do hear from less informed people 


busine and industry some of the same old 


that once were applied to the Japanese 
Let’s squelch this attitude. It's dangerous 
Let’s increase wherever possible the emphasis on our 
own training of engineers and scientists. It is inherent 
with man to strive for technical progress, regardless of 


his political philosophy or the government he supports 


Coal Could Learn a Lot from Oil 


4 be coal industry 
of it 


or at least a small allied segment 
is finally awakening to the advantages that 
ire available to it in the technical progress made by the 
petroleum processing industry 

Jones & Laughlin Steel Co. has announced plans to 
use Esso’s Hydrofining and UOP’s Udex processes for 
improving the quality of the aromatics it now recovers 
as a by-product from the coking of coal. The company 
will install the two units at its Aliquippa, Penna. works 
at a cost of about $2-million 


Normally, the 


iromatics in coke-oven oil 


are ex- 
This 
until petroleum aro- 
matics of high purity became widely available, and be- 
Coal 


matics producers so far haven't been able to obtain as 


tracted and purified by sulfuric acid washing. 


method used to be satisfactory 
gan to set the standard for specifications aro- 


high a degree of purity as refiners without substantial 


loss of aromatics product. In addition, acid 


treating 
forms sludges that sometimes present troublesome dis- 
posal problems 

Now, Jones & Laughlin plans to feed its coke-oven 
oil to a 1300 b/d Hydrofiner for treatment with hydro- 
gen to remove sulfur compounds. The desulfurized oil 
1340 b/d Udex 
extraction of selected aromatics 


We're 


benefit from oil's technology 


will be handled in a 


unit for solvent 


sure there are othe 


areas where coal could 
Che only thing that sur- 
prises us is that it has taken coal this long to awaken 
to the advantages oil can offer 
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ANHYDROUS Hydrofluoric Acid for alkyla AQUEOUS 


H ydrofluoric Acid for teel pickling, 
tion catalyst: also catalyst and fluorinating agent in 


glass frosting and etching; also for electropolishing of 


many other organic and inorganic reactions metals, ore flotation, manufacture of other chemicals 





& & es 
ror “al 


Call 
GENERAL 


YOUR CONVENIENT SOURCE OF SUPPLY: In the Fast, 
Midwest and California, 7 General Chemical supply 


points place stocks within convenient shipping distances 


Producing Works: 
Marcus Hook, Pa 
(near Philadelphia) 
Baton Rouge, La 
f pro of Hydrofluoric Acid since the turn 
Packaging Locations: of the century, General Chemical has extensive expe 


rience in the manufacture and industrial applications of 
Buffalo, N. Y Hydrofluoric Acid, both aqueous and anhydrou 


Chicago, Ill its many fluorine chemical derivative 
Cleveland, Ohio _ f or for product information or 
helpful technical service— just phone or write the nearest 
¢ C 
El Segundo, Calif ‘ ' General Chemical office listed below 
(Los Angeles) emica 
Pittsburgh, Pa. 


GENERAL CHEMICAL DIVISION 


. | CH IC 4 YE CC C 
eS ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices’ Albany * Atlanta * Baltimore *« Lirmingham * Hoston * Hridgeport + Huffal 


0 * Charlotte « Chicago * Cleveland 
Denver * Detroit * Greenville (Mix * Houston * Jacksony 


le * Kalamazoo * Los Angeles * Milwaukee * Minneapolis 
Ijuis * Yakima (Wash) 
in Canada: The Nichols Chemical Company, Limited * Montreal * Terente * Vancouver 


New York * Philadelphia ¢ Pittsburgh * Providence « San Francisco * Seattle « St 





lt Determines The Life of Your Tower! 


A cooling tower's filling is in reality its heart. The 
design, construction and ruggedness of that filling 


largely determines the life of the tower. 


All of the members used in standard Fluor filling 
have a minimum thickness of one inch. The life of 
this fill is several times that of the usual lath type 


construction! 


You get more years of dependable performance at 
the lowest possible maintenance with Fluor Sloping 
Bar Grid Decks — a standard design feature on all 


Fluor Industrial Cooling Towers! 


Fluor grid decks are not only sturdily built but are made from the highest grade 
redwood lumber—100% clear all heart redwood—the finest cut of the log. Clear 
all heart redwood is free from defects and sapwood and under normal controlled 
water conditions will give many many years of trouble-free service. We invite you 
to investigate our filling before making your selection of a cooling tower 


Grid decks serve as scaffolding during erection A 1x3 makes two bars for Fluor grid decks Grid decks easily support three 200 Ib. men 


FLUOR PRODUCTS COMPANY 


A Division of The Fluor Corporation, Ltd. 
General Offices — WHITTIER. CALIFORNIA 


Wood Products Mill—SANTA ROSA. CALIFORNIA 


Metal Fabrication Shops 
MANUFACTURERS AND FABRICATORS OF Metal Fabrica nope ~ PAOLA. KANSAS 


COOLING TOWERS. PULSATION DAMPENERS 
MUFFLERS. PREFABRICATED PIPING 
AND OTHER WOOD AND METAL PRODUCTS 


/ REPRESENTATIVES 
jenver, Detroit, H t 
Philadelphia, Pittsburg! 

Fluor Corporation of Canada 


ghtson Processes, Ltd., London, England 





